








Keystone 


Beak-to-beak téte-a-téte 


| raga have loved their birds 
of prey since the Chinese first 
started it all back around 2000 B.C. 
But getting as close to an eagle as 
the man above is doing isn’t exactly 
recommended by the bird fancying 
experts. 

“T certainly can’t advise getting 
close to any large bird of prey— 
especially not an eagle,” says Charles 
E. O’Brien, ornithologist at the 
American Museum of Natural His- 
tory in New York. 

Most people who participate in 
the sport of falconry would agree, 
but this does not cool their passion 


for a recreation that has been in con- 
stant practice all over the world 
since antiquity. India, Japan and 
many peoples of Africa have been at 
it since around 600 B.C. The oldest 
evidence of using hawks or other 
birds of prey as hunters in Europe 
comes from the writings of Aristotle, 
Pliny and Martial. England im- 
ported the pastime from the con- 
tinent around A.D. 860. From that 
time on through the Elizabethan per- 
iod, falconry or hawking had no 
parallel in popularity. The sport is 
still in practice today—but by rela- 
tively few. 
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All merchandise sold on a money-back guarantee. Order direct by Stock No. Send check or M. O. 


“FISH” WITH A MAGNET 
Go treasure hunting on the bot- 
tom! Great idea! Fascinating fun 
and sometimes tremendously prof- 
itable! Tie a line to this powerful, 
but lightweight Magnet - drop it 
overboard in bay, river, lake or 
ocean. ‘Troll along the bottom - 
your “‘treasure’’ haul can be out- 
board motors, anchors, 5 
tackle - all kinds of metal va. 
ables. Specially designed horse- 
shoe-shaped with 3%” sq. gripping 
surface. Tremendous lifting power 
- over 150 Ibs. on land, much 
more under water. 

No. 71,135AD-150 Ib. $12.50 Ppd. 
No. 71,134AD- 75 Ib. $ 6.50 Ppd. 
SCIENCE FAIR HDQTRS. 


ENCAPSULATED 
LIQUID CRYSTALS 


Amazing new development—ap- 
pear like liquids but have orderly 
molecular structures similar to 
solids. Solutions contained in 
tiny (20-30 microns) capsules 
coated onto sides of six 6” x 12’’ 
Mylar sheets with 6 diff. temp. 
ranges. Surface changes color ac- 
cording to temp.-cover 66° to 
120° F (19°-49°C). Use for pre- 
find hot spots, 
study radia- 
tion, s y, ete. No 
mess. No contamination. Easy to 
handle. Use _ indefinitel In- 
struct., color-temp. curve: 
Stock No. 71,143AD. .$10. Pod. 
EXPERIMENTERS KIT 
but 4” x 6” sheets 
Stock No. 60,75! 


MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play 
games with m 

giant electronic brain 

tracts, multiplies, sh 

ments, carries, memo 
plastic parts easily assen 
344"x4%”, Incld. step-k 

sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 exper ments. 
Stock No. 70,683AD ..$5.98 P, 

BIG, NEW DIGICOMP it 


Stock No. 70,946AD..$16.00 Pad. 











PROJECTION KALEIDOSCOPE 


At last - a low-cost unit complete 
with easily operated 9” diam. 
liquid wheel. Projects infinite va- 
riety of brilliant color patterns 
which do not repeat. Specially de- 
signed wheel, 3” projection lens 
and Edmund Visual Special 
Effects Projector make it all pos- 
sible. Easily operated. Large 
screen image at short projection 
distance perfect for photo back- 
grounds, light shows, parties, 
dances, etc. Front or rear pro- 
jection. Incl.: 1 RPM 115V 
Motor, motor bracket, instructions, 
Stock No. 71,121AD..$94.50 Ppd. 
SOLID MULTI-COLORED 
GLASS ACCESSORY WHEEL 
(9” Diameter) 

No. 71,122AD ....... $15.00 Ppd. 





WORLD’S SMALLEST BIBLE 


See entire Holy Bible—all 773,746 
words on 1,245 pages—reduced to 
piece of film 1-5/16” square. In- 
credible 48,400 to 1 reduction by 
new photochromic dye, micro- 
image technique that begins 
where microfilm leaves off. Needs 
100X microscope to read. Astound 
your friends! Carry in your wallet 
or purse. Project it on wall with 
*scope and prism. Real conversa- 
tion piece. 

Stock No. 41,191AD...$2.00 Ppd. 
50X, 150X, 300X MICROSCOPE 
Stock No. 70,008AD..$16.50 Ppd. 









GIANT WEATHER BALLOONS 


“Balls of fun’’ for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 
Stock No. 60,568AD 8’ $2.00 Pad. 
Stock No. 60,632AD 16’ $7.00 Ppd. 


ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 
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:) 
See Music In Dazzling Action 


5 Dramatic 
(Mosic| TSION, Breakthrough 
in Audio-Visual Enjoyment 
Actually see favorite musical se- 
lections translated into fantastic 
patterns of beautiful color—each 
individual note creating its own 
unique, twisting, radiating shape 
each shape dancing and prane- 
, Whirling and swirling in per- 
fect time with the music. Attach 
to stereo, radio, tape recorder. 
Send 25¢ in coin for 16-page book- 
let #9096AD 
WALNUT CABINET MODEL 
eg at $99.50 FOB 
No. 71,030AD—8"Set ..45.00 Phd. 
8” DO- ‘1T-YOURSELF KIT 
No. 71,009AD 22.50 Phd. 














WATER CLIMBS UP HILL! 
Amaze your friends - loads of fun 
- perfect for Science Fair. Water 
actually flows up side of glass & 
siphons freely into other container. 
To stop flow - cut with scissors - 
watch it snap back. Secret’s in 
special additive with long molecu- 
lar structure - req. only % ts 
to glass. Friction reducing addi- 
tive has all kinds of industrial, 
agricultural, experimental uses - 
a pinch even makes gold fish slide 
thru water faster. 3 oz. can 
enough for 84 pints of water, 
Stock No. 41,086AD ..$2.00 Ppd. 
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I 148 Pages! More than 4,000 i] 
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Completely new. 
] Huge selection of 
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| FL scopes, binocu- | 
fst lars, magnets, 
| catelag ; magnifiers, lens- I 
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charts, illustrations, diagrams. A 
veritable treasure house of op- 
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terrific savings. Write for Free 
Catalog ‘‘AD.’? EDMUND, 300 
Edscorp Bldg., Barrington, New 
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MONTH AGO, I had the wild ex- 

perience of standing in a crater 
on the moon. Above the craggy hori- 
zon, earth hung in black space like 
some gigantic, luminescent blue bau- 
ble on a vast Christmas tree studded 
with stars. Actually, we were in the 
Radio Corporation of America’s 
Johnny Victor Theater in New York. 
We were looking at a visual display 
of the incredibly compact communi- 
cations equipment that will keep our 
astronauts in touch with their moon- 
orbiting mother ship, Houston Con- 
trol—and each other. It was a re- 
markably vivid protrayal of the vital 





system, in spectacular color, and 
you'll be seeing it in Science Digest. 

Meanwhile, our contributing edi- 
tor, Bruce Frisch, has been digging 
up little-known facts about United 
States plans for the first man-on-the- 
moon expeditions. He found that 
many of the curious moon vehicles 
that will be used by our moon pio- 
neers for the various exploratory mis- 
sions they'll make over a landscape 
ruptured by craters and ridges, al- 
ready exist. He wheedled pictures of 
several unique ones, and spent hours 
out at Grumman’s lunar proving 
grounds on Long Island, taking 
photographs of their moon “Rover” 
—the weird-looking runabout you 
see on the cover of this issue. “It 
would be a great fun machine,” he 
reports. “Its high sprung-to-unsprung- 
weight ratio makes it better than any 
sports car on corners and bumps. It 
rides flat as a platter. It would be an 
ideal beach buggy that drives effort- 
lessly.” To find out how our moon 
explorers will use it, and where 
they'll drive it, see page 42.—RFD 
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When our astronauts make their first 
real visit to the moon, possibly 
this July, they'll be collecting 
lunar samples and placing scientific 


instruments on its surface. But for 
; later trips, when exploration will 
® be of prime consideration, the 


astronauts will need transportation. 

This moon buggy, the Lunar Roving 

Vehicle (LRV), is expected to be 

ready by 1973. For the story of our 
astronauts’ route and schedule, see page 42. Fagaem 


Cover photo by Bruce Frisch. & 
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NEWS 


IN BRIEF F . 
Bulletins at press time 


a a, 





Pictorial Parade 


DETAILED PHOTOS OF THE NUCLEAR SUB, "SCORPION, " taken 
at a depth of two miles, some 400 miles southwest of 
the Azores, told Navy investigators that the giant sub- 
marine had not hit a sea mount, nor was there any evid- 
ence of trouble with the nuclear powerplant, or of sab- 
otage. Cause of the disaster still has not been deter- 


mined. 


ANOTHER BREAKTHROUGH IN SYNTHESIS OF VITAL MATTER was 
achieved with the chemical construction of an enzyme 
by two teams of scientists working independently. The 
enzyme synthesized is ribonuclease (RNase) that des- 
troys ribonucleic acid (RNA) after it has directed the 
manufacture of proteins in a cell. Enzymes are cata- 
lysts that run the body; build tissues, blood, hormones 
and other enzymes. While RNase itself has no immediate 
application, it may lead to synthesis of other enzymes. 
Some have shown promise in fighting a form of leukemia, 
embolisms and many other diseases. 


INSECTS ARE GOOD TO EAT, and there's no real reason why 
people shouldn't get over their silly predjudices and 


start putting bugs on the menu. That's the word from 
Dr. Ronald L. Taylor, University of California, who 
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serves up fried caterpillars and chocolate-covered grass- 
hoppers to his students. His reasoning: help stave off 
world food shortage. Bugs are high in protein, he says, 
and are delicacies in many countries. In the Far East 
grasshoppers are toasted, fried, boiled, curried, baked 
and chomped raw. Termites and caterpillars are big in 
Africa. Toasted ants are sold like popcorn in some 
countries; in others they're mashed in water to make a 
popular drink. 


CANCER PATIENTS WILL BE ABLE TO CURE THEMSELVES with one 
of their own natural body substances, if experiments at 
the National Institute of Allergy and Infectious Dis- 
eases, Bethesda, Md., continue to be successful. Drs. 
Hilton Levy, Lloyd Law and Alan Rabson have found that 
the body substance interferon has the ability to resist 
and often kill cancer cells and inhibit viruses that 
cause them. An injection of a synthetic chemical into 
the body that stimulates production of interferon has 
been shown to be effective in curing certain cancers in 
white mice. 


OUR WORKING SATELLITES ARE REMAKING THE WORLD. Pic- 
tures from space are changing our maps -- sometimes rad- 
ically. ‘Latest revisions involve areas of forbidden 
Tibet, last mapped by Explorer Sven Hedin. Vast changes 
in shoreline configuration of big lakes show clearly in 
the space photos, along with mapping errors involving 
other terrain features. Authorities believe we'll soon 
have the most accurate world maps in history. What's 
more, we'll be able to stay current with changing land 
forms and moving shores. 


WORLDWIDE DAMAGE FROM DDT POLLUTION has been achieved, 
says Dr. Charles F., Wurster, molecular ecologist at the 
State University of New York at Stony Brook. Pesticides 
such as DDT “should no longer be tolerated," he claims. 
The reason: DDT and certain other pesticides do not 
break down into their component parts but remain for 
years in soil and waterways, building up not only in the 
bodies of wild creatures but also in human beings. Wur- 
ster points out that there are other pesticides just as 
effective as DDT but that do not linger in the environ- 
ment. He attributes the death of about a million coho 
salmon fry last year at Michigan and Wisconsin hatcher- 
ies to indiscriminate use of DDT. 
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Take this 5-volume (Value 839.75) 
Treasurehouse of Living Science 


All 5 for only 


[25 


with your first selection 
at low members’ price 
as a trial member of the 


NATURAL 
SCIENCE 
BOOK CLUB 





An exciting opportunity for you to own this 
beautiful set—a complete natural science li- 
brary in itself! Here, in 5 superb, gloriously 
illustrated volumes, you get an award-win- 
ning naturalist’s eloquent description of the 
beautifully balanced interplay between our 
forests and the rest of nature .. . a fascinating 
analysis of how and why animals act as they do 
... an extraordinary account of the mysteri- 
ous qualities that favor one species while they 
doom another . . . a brilliant re-creation of. 
the development of zoology through the ages 
... a fascinating visit to the weird and beauti- 
ful community of insects. All this for just 
$1.95—our way of introducing you to the one 
book club that brings you the whole world of 
living science at its richest, most exciting, 
most real. 
Some Advantages of Membership 

Each month, our editors select only the most. 
important books in the natural sciences. Our 
low member prices save you up to 40% 
(sometimes more). You earn free bonus 
books, too. And now this remarkable offer! 
Can you afford not to join now? 4 
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Choose your first selection from any of these valuable books at reduced members’ prices 


(Retail prices lightface; members’ prices bold face) 


69310. PICTORIAL GUIDE TO THE MAMMALS 
OF NORTH AMERICA. Leonard Lee Rue III. A 
rich compendium of animal lore and legend by 
an ardent conservationist and student of Amer- 
ican wildlife in its natural habitat. Profusely 
illustrated. $7.95/$6.50 


48260. FAMILIAR GARDEN BIRDS OF AMER- 
ICA / FAMILIAR TREES OF AMERICA, A dual 
selection. Life history, courting, nesting, and 
mating habits, songs and migration customs of 
some 70 species of American birds. Plus legends 
and facts about 119 of the most representative 
species of trees in America. $13.90/$10.95 


50220. GEOLOGY ILLUSTRATED. John S. Shel- 
ton. Superb and comprehensive new presenta- 
tion of geology with nearly 400 magnificent 
photos. “Eyefilling .. . outstanding book.’’—Sci- 
entific American. $10.00/$7.50 


55830. INTELLIGENT LIFE IN THE UNIVERSE. 
I. S. Shklovskii and Carl Sagan. A unique inter- 
national collaboration between two world- 
famed astronomers considers whether intelli- 
gent being occupy worlds outside our own. 
$9.95/$7.50 


41810. THE DEER AND THE TIGER. George B. 
Schaller. Definitive report on some of the noblest 
and most beautiful animals in the world—the 
rapidly dwindling wildlife population of India. 

$10.00/$7.50 


55540. IN SEARCH OF THE PRIMITIVE. Lewis 
Cotlow. Sensitive and closely observed re-crea- 
tion of the author’s lifetime of experiences on 
four continents among native people whose way 
of life is fast vanishing. $8.95/$6.95 


69300. PICTORIAL GUIDE TO THE MOON. Up- 
dated and Expanded Edition. Dinsmore Alter. 
Beautiful, comprehensive guide to lunar topog- 
raphy—with more than 100 magnificent photo- 
graphs. $8.95/$6.95 





MEMBERSHIP APPLICATION 
Natural Science Book Club, Front and Brown Streets, Riverside, New Jersey 08075 


48360. FANTASTIC TREES: Marvels and Mon- 
strosities of the Arboreal World. Edwin 4. 
Menninger. All about eccentric trees that thrust 
their roots into the air, change their sexes, com- 
mit suicide and other strange doings that fly 
in the face of the laws of botany. $8.95/$6.95 


40260. CONQUISTADORS WITHOUT SWORDS. 
Leo C. Deuel. Engrossing first-hand report of 
some of the most exciting archaeological finds 
in the Americas. “Flawless . . . brilliantly con- 
ceived.”—Saturday Review. $12.50/$8.95 


59010. LOST WORLDS OF AFRICA. James Wel- 
lard. Compelling account of unknown aspects of 
Africa: the secluded Dawada tribe, the cave 
“art galleries,” the vanished empire of the 
Garamantes, and more. $5.95/$5.25 


62100. MEN AND DINOSAURS: The Search in 
Field and Laboratory. Edwin H. Colbert. Mas- 
terfully captures the excitement of worldwide 
exploration. Superbly written. Many photos 
published for first time. $8.95/$6.95 


64890. THE NORTH AMERICAN INDIANS. 
Edited by Roger C. Owen, James J. F. Deetz and 
Anthony D. Fisher. A unique work that defini- 
tively assesses the diverse cultures of the North 
American Indian. $10.95/$7.95 


63870. NATURE IN MINIATURE. Richard Head- 
strom. A unique guide to the spectacular uni- 
verse hidden behind nature’s surface show. 
Takes you through the twelve months on a 
spectacular tour of the lilliputian realm of liv- 
ing things. Stunninely illustrated. $10.00/$7.50 


53030. HISTORICAL ARCHAEOLOGY. [vor Noel 
Hume. Complete instructions for undertaking 
projects in the “new” science of historical ar- 
chaeology—the hidden America of the seven- 
teenth and eighteenth centuries that may lie 
under a few inches of earth just outside your 
door. $10.00/$7.50 
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Please enroll me as a trial member and send me the 5-volume Treasurehouse of Living Science. Also send 
my first selection whose number I’ve indicated on this application. If not delighted, I will return all books 
within 10 days, and my membership will be cancelled. Otherwise, I will be billed only $1.95 for the 5 books, 
and low members’ price for my first selection, plus shipping. As a trial member, I agree to accept as few as 
3 additional books during the next 12 months always at reduced members’ prices plus shipping, and may 
cancel membership anytime thereafter. Each month, I will receive advance reviews describing forthcoming 
selections, along with a convenient form for requesting alternate selections or no book at all. For every 
4 selections purchased, I may choose a free bonus book. (Introductory offer counts as the first selection). 


First Selection (write in number) 


Offer good in Continental U.S. and Canada only. 
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PHYSIOLOGY 


Six 


cave explorers 


who lived 


outside of time 


by Walter S. Ross 


S YOU READ THIS, two young 

Frenchmen, Jacques Chabert, 
28, and Philippe Englender, 30, are 
recuperating after almost five months 
of living in separate, unconnected 
caves, more than 225 feet beneath 
the snow-covered slopes of France’s 
Alpes Maritime. They are members 
of a small volunteer organization of 
young speleologists with the impres- 
sive title of the Institut Francais de 
Speoleologie. 

From their headquarters in Nice, 
on the Cote d’Azur, they not only 
explore caves but, at the same time, 
offer their bodies to science as 
human guinea pigs. This group of 
young men and women, with some 
outside help, has brought off six dar- 
ing and original scientific experi- 
ments since 1962. Chabert and Eng- 
lender are the most recent. 

The first four volunteers lived a 
total of 15 months isolated in the 
frigid darkness of caves. The four: 
Michel Siffre, leader of the group, 
dark, intense, 30-year-old geologist; 
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Josy Laures, blonde, attractive, 29- 
year-old nurse-midwife; Tony Senni, 
now 40, a cabinet maker; and Jean- 
Pierre Mairetet, 28, a mountaineer 
and designer. 

Exploring caves is the group’s 
hobby. But the experiments are 
deadly serious. They are studying 
people’s biological clocks, or “circa- 
dian rhythms.” Circadian, a word 
coined by Dr. Franz Halberg of the 
University of Minnesota, means 
“about a day” and was created to 
describe the literally hundreds of 
biological cycles of the human body: 
temperature, sleep-wakefulness, 
pulse, blood-pressure, brain waves— 
to name only a few—that fluctuate in 
patterns approximately 24 hours 
long. Although it is now certain that 
these rhythms regulate every aspect 
of our lives, science knows little 
more about them than that. Organ- 
ized research in the field is only 
about 15 years old. 

Yet as the human environment be- 
comes increasingly detached from 
nature, knowledge and control of cir- 
cadian rhythms becomes increasingly 
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It was as though they had been buried 
alive; five men and a woman—en- 
tombed in the echoing galleries of 
Alpine caves. But there was no comfort 
in their number. Each was sealed in 
alone to face the dark and cold in a 
place where time has no boundary. 
Why? To search for clues to the mys- 
terious biological clocks that govern 
all life forms—“circadian rhythms.” 


vital. It is now commonplace to fly 
across six to 12 hours of time zones 
in a single “day.” We all know that 
it takes time to adjust to the new 
clock hours. Why? How much time? 
These questions involve circadian 
rhythms, and the answers are linked 
with the safety of both crew and pas- 
sengers. How much have the cir- 
cadian rhythms of the crew been 
thrown off by the trip? What effect 
has it had on their reaction times? 
And what of men isolated for 
weeks in ICBM silos, radar domes, 
nuclear-powered submarines? Such 
men carry enormous responsibility 
not only for their own safety but 
often for that of others. What hap- 
pens to their eyesight, their time 
sense, their judgment in isolation? A 
missed radar blip, a too-slow (or ov- 
er-quick) hand on a control, one col- 
or confused with another—any of 
these might spell disaster for nations. 
Scientists in the U.S., England, 
France, Germany and the Soviet 
Union are studying such rhythms 
with great urgency. One way they do 
this is by putting people in isolation 
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chambers. Such experiments are 
called “free running” since the sub- 
jects do not know the time—hence 
their biological rhythms are freed. 

The longest free-running experi- 
ment lasted one month until Michel 
Siffre confined himself in an Alpine 
cave for 63 days in 1962. It was the 
first time science had had a chance 
to study what happened to circadian 
rhythms for that long a period. 

The most recent experiments, in- 
volving Chabert and _ Englender, 
lasted a total of 145 days. During the 
long months of solitude, neither man 
had any idea of the hour, the day or 
even the month—they had no clock, 
radio or time reference. And their 
companions on the surface, who con- 
stantly manned the other end of 
connecting telephones, took care not 
to give them any hint of time. 

Each of the two men wore under 
his padded thermal clothing a strange 
set of nylon underwear of the type 
used by U.S. astronauts. The under- 
wear carried 14 electrodes, which 
can be fixed to the skin, and a 
curved metal rectal thermometer— 
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all designed to transmit body temper- 
atures, respiration, pulse and other 
data constantly to recording machin- 
ery on the surface. Each of the men 
had another six electrodes plastered 
to his temples, near his eyes and on 
his chin to check brain waves, eye 
movements and muscle tone—indices 
of the depth and stage of sleep. 
Jacques Chabert’s cave was con- 
stantly illuminated by electricity; he 
never escaped the light even inside 
his tent, for it was translucent. But 
Englender was able to control his 
lighting. He didn’t know it at the 
time, but he kept the lights on for 36 
hours at a stretch and stayed awake 
during that period—and then slept in 
darkness for 12 hours. He started 
doing this after his first two weeks 
underground. Thus, for him time 
shrank—he was living a “day” 48 
hours long. However, he thought he 
was on a 24-hour schedule since he 
had no way of knowing otherwise. 


‘Caves are free!’ 


Chabert, on the other hand, con- 
tinued to live days much closer to 
the days above ground. His sleep- 
wakefulness rhythm recurred within 
periods about 2414 hours long. 

Why conduct such experiments in 
the depths of caves? Michel Siffre, 
leader of the project, says, “We 
couldn’t afford to build an isolation 
chamber. Caves are free!” 

Funds were a problem from the 
very beginning of the project in 
1962. Siffre, then an undergraduate 
geology student, did manage to get 
some backing from the French Na- 
tional Police and the Army—they 
were interested in the results. Most 
food, clothing and equipment, how- 
ever, were borrowed. 
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On Monday, June 16, 1962, Siffre, 
then 23, entered a cave more than 
300 feet below ground. His friends 
had set up a fabric tent on a wooden 
platform. In it was a cot, a bottle-gas 
cooking stove and a gasoline heater. 
His only light was a five-watt bulb 
powered by batteries. 

Siffre was lonely, frightened, cold 
—so cold that his body thermometers 
registered one or two degrees (C) be- 
low normal. Every so often huge 
boulders would crash out of the 
ceiling, often close to his tent. He lay 
huddled inside two sleeping bags, 
dreading the next fall. At the end of 
what he counted as his first month, 
he wrote in his diary, “Interesting the 
effect different colors have on the 
mind. Red is agreeable; pink, rest- 
ful; blue and green seem black.” 

A huge hunk of ice crashed out of 
a crevice, almost hitting the tent. 
Fearful, Siffre started to get ready to 
sleep. He phoned the surface. 

The man who answered said, 
“How much notice do you want 
when your two months are up?” 

“About two days,” Siffre said. 

“In that case, you can start getting 
ready tomorrow when you wake up.” 

Siffre was dumbfounded. “You're 
not kidding?” 

“No,” his friend said, “It’s Friday, 
September 14.” 

According to Siffres’ reckoning, it 
was only August 20th. He had “lost” 
25 days in 60 days underground. 

In 1965, after much planning, two 
new circadian experiments were con- 
ducted. With the assistance of Dr. 
Franz Halberg of the University of 
Minnesota and Dr. Alain Reinberg, 
of the Rothschild Foundation in 
Paris, Siffre sent midwife Josy 
Laures and cabinet-maker Tony 
Senni down into separate caves—the 
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woman for three months, the man 
for four. 

Underground, like Siffre, both 
quickly lost the sense of surface 
time. This confused Josy Laures 
about her menstrual cycle. She 
thought that she was menstruating 
every two weeks; actually, her nor- 
mal period of 29 days shortened to 
about 26 days underground. 

She finished her 88 days on 
March 11, 1965. Tony Senni 
emerged from his cave on April 5, 
after 126 days in isolation. Each was 
exhausted, but in good health. 

The most important conclusion 
drawn from these experiments—up 
to that time the longest done on 
human beings—was that though tem- 
perature and pulse became desyn- 
chronized from clock time, they per- 
sisted in following a pattern of about 
24% hours even after three and four 
months outside of time. This fact 
was further proof of what had been 
mainly theory: that some essential 
bio-rhythms follow an internal circa- 
dian “clock.” In the workaday world, 
they are “locked on” to the 24-hour 
day by such “‘synchronizers” as day- 
light and darkness, meal-times. 

The Senni-Laures experiments 
confirmed some of the findings on 
Siffre—and posed new questions. 
What changes might take place over 
a longer time? 

To find out, the next experiment 
would place one man, alone in a 
cave for six full months. The man: 
Jean-Pierre Mairetet, then 26, a 
strong, well-motivated mountaineer. 

This time, the project had govern- 
ment financial support, and four of 
France’s leading scientists collabo- 
rated in setting up tests: Prof. Michel 
Jouvet, University of Lyon, on 
sleep-wakefulness and dreaming; Dr. 
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French ‘‘cavemen’”’ (left to right) Philippe 
Englender, Michel Siffre and Jacques Chabert 
wave after their 145-day stint inside cave. 


Jean Colin, Army, temperature 
rhythms; Prof. Paul Fraisse, Sor- 
bonne, psychological changes; Dr. 
Georges Perdriel, Army, visual per- 
ception. 

On May 1, 1966, the tall, blond 
Mairetet dressed himself in water- 
proof arctic clothing and, with two 
escorts, entered a huge vaulted cav- 
ern more than 250 feet below the 
surface of the Alps. The darkness 
was nearly total. To get from one 
end of the chamber to the other, 
about 160 feet, they had to climb a 
small mountain of boulders which 
had tumbled from the ceiling. At the 
other side was Mairetet’s tent. 

As his escorts said goodbye, Mair- 
etet could only stare at them word- 
lessly and think, Six months alone! 
Can I stand it? He threw himself on 
his cot and began writing in his jour- 
nal. He didn’t want to lose a single 
impression. And he worked out a 
calendar of 185 days, the length of 
his stay. He would mark off each 
“day” and not be fooled like the oth- 
ers. If I can keep going for 100 days 
I can make it, he thought. 

Over the phone Mairetet would 
announce when he was going to 
sleep and when he woke up. He 
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Josy Laurés, 26, wears dark glasses to pro- 
tect her eyes as she emerges from cave in 


Nice, France, after 88 days underground. 


would be given tests, such as count- 
ing 120 seconds. On the surface, 
Marietet could count within a few 
seconds of a true two minutes. But in 
the cave his time sense shortened. 
Within ten days, he was taking more 
than 200 seconds to count to 120. 

He would also take tests of his 
muscular force, respiratory rhythm 
and color perception. These were re- 
peated at what Mairetet called 
“lunch” and “dinner.” However, as 
his sense of time shrank, these 
meals might be 12 hours apart. 

And he began to lose his memory. 
Above ground, he could repeat nine 
of ten words spoken to him; after a 
few weeks in the cave, he could re- 
produce only four or five. 

Water dripped interminably on the 
roof of his tent, like the toll of a fu- 
neral drum. There were also the 
sounds of rockfalls and water rush- 
ing by; and they all echoed. Yet 
there was no movement. In a few 
days, Mairetet became sensitive to 
any movement: if a sheet of paper 
floated from the table, he jumped. 
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He began to get headaches. At 
first he attributed them to his “cook- 
ing” which consisted of mixing a few 
cans of food together into a pot. But 
he found out it was his light, a 40- 
watt bulb. It was too bright. He 
shaded it with red paper until it was 
only a dim glow. The headaches 
went away, and soon he found he 
could see in the dark, just by the 
spark of his cigarette. But his color- 
perception was off—he began to mis- 
take green for blue. 

About “10 weeks” after his de- 
scent, Mairetet woke from a deep 
sleep to find the cave being flooded. 
Water was already lapping the edge 
of his platform. If it rose much 
higher, he might have to swim for it, 
then dive for the tunnel and hope to 
find it in the darkness. But the tunnel 
was blocked by a wooden barricade! 

For a minute or two he nearly 
panicked. Then he thought, they 
won't let me drown. If the water did 
not rise higher, he could manage. 
There was no danger of electrocu- 
tion, as the voltage in his wires had 
been stepped down. But there was a 
threat he knew nothing about; light- 
ning. A severe electrical storm was 
raging in the Alps. Knowing Mairetet 
was awake, the surface phoned him 
and told him to disconnect his elec- 
trodes. They did not explain why. 
Mairetet could not know it, but the 
flood in his cave was brought on by 
the same heavy rains that inundated 
Florence in the fall of 1966. 

He didn’t even know it was fall. 
On his 87th “day” he phoned to re- 
port that the water had subsided in 
the cave. “The experiment is over,” 
someone on the outside said. Maire- 
tet was convinced it was a joke—that 
there were still three months to go. 
But it was true. His 87th “day” un- 
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derground was really the 184th day 
of surface time, November 28, 1966. 

From Mairetet’s long immolation, 
scientists have accumulated a moun- 
tain of data never before available 
on a human being living without 
time references: 21.5 kilometers of 
electroencephalogram tracings, and 
equal kilometrage of records of his 
electrocardiogram, e ye movements 
and muscle tone. There are 
2,250,000 separate readings of his 
body temperature; thick volumes are 
filled with results of his perception 
tests, urinalyses and much more. 

Not all of the data has been ana- 
lyzed. However, Dr. Jean Colin and 
his group from the Laboratoire de 
Medecine Aerospatiale have re- 
ported on body temperature, which 
they think is basic to all circadian 
rhythms. Studying Mairetet’s 
2,250,000 temperature points, they 
found that his body temperature cy- 
cles fluctuated wildly in the free run- 
ning environment. At the same time, 
the average length of his cycle in- 
creased progressively for three 
months. While his temperature curve 
had been a precise 24 hours on the 
surface, it lengthened to an average 
24 hours and 47 minutes under- 
ground, before holding steady. 

The average gap between the 
peaks of his free running cycles was 
two hours and 25 minutes. If this 
gap is the same in other people, say 
Colin and his colleagues, it may fur- 
nish for the first time a precise basis 
for calculating the number of days 
needed to re-synchronize a jet travel- 
ler. Thus, a Paris-Chicago traveller 
might need exactly three days (3 
times 2 hours and 25 minutes) to 
make up the seven hour time dif- 
ference between the two cities. 

In the area of sleep, Professor 
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Jouvet thought that Mairetet might 
not be getting enough of the two es- 
sential types; deep, profound sleep, 
and light dreaming sleep. Without 
these, metabolism becomes disar- 
ranged and a man may show psy- 
chotic symptoms. But analyzing the 
electroencephalogram records, Jou- 
vet could see that when Mairetet re- 
ported “I’m going to take a nap” he 
frequently slept for eight or ten 
hours—and got his needed sleep. In 
fact, during his first two months un- 
derground, Mairetet lived a day 48 
hours long, averaging 34 hours of 
activity and 14 hours of sleep. 


Help to astronauts 


Mairetet’s eating habits may also 
be instructive. He thought he was 
eating three meals a day. He would 
have breakfast and lunch, then a 
“nap.” Then tea and dinner. But 
since his naps were long sleeps, he 
was in effect eating only two meals 
—one light, one heavy—during each 
waking period. His weight did not 
change in six months. 

For months after he came out, 
Mairetet preferred to drive in the 
dark without even his parking lights. 
Only when he saw another car did he 
turn on his headlights, so he could be 
seen. And for a long time, he 
couldn’t distinguish green from blue; 
orange appeared yellow, and yellow, 
white. Even the structure of his eyes 
changed in those months of dark- 
ness, but not irreversibly. 

Says Siffre, “What we have 
learned from Mairetet will be useful 
to jet travellers, pilots, commandos, 
submarine personnel, night workers 
—but more important to astro- 
nauts.” And, with a smile, “France, 
unfortunately, has no astronauts.” 
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This American soldier needs his wits to avoid sniper gunfire in Vietnam. For many of his bud- 
dies, relief from such tension and overpowering boredom is achieved with Vietcong marijuana. 


The Vietcong’s secret 
weapon: marijuana 


Merchants, street walkers, and even 
the children peddle drugs right in the 
square. It’s Vietcong marijuana, laced 
with opium, and it’s becoming a con- 
stant threat to the American soldier. 


by Arturo F. Gonzalez Jr. 


HILE the Paris peace talks 
drone on, and the thunder of 
artillery and machine gun fire trick- 
les down to a desultory now-and- 
then sniper’s shot or quick fire fight, 
the Vietcong is staging a new and 
subtle attack on the American fight- 
ing man. 
The VC’s secret weapon: Cannabis 
sativa. More commonly known as 
marijuana. 


14 


“This is the first war in which the 
Army has been more concerned with 
marijuana than with V.D.,” says psy- 
chiatrist Dr. John A. Talbott, who 
just returned to the U.S. after a year 
in South Vietnam with the Army 
Medical Corps. 

He reports an increasingly high in- 
cidence of psychotic reactions among 
servicemen after smoking Vietnam- 
ese marijuana—probably because of 
opiate additives present in the Viet- 
namese product. 


Science Digest 


The Pentagon is seriously alarmed 
not only because of the psychological 
consequences but also because they 
know that money spent on the drug 
is being funneled right back into the 
hands of the Vietcong. 

Says U.S. Navy Rear Admiral 
James Kelly flatly, “Our command- 
ers have evidence that the Vietcong 
and North Vietnamese have large 
stocks of the drug in the vicinity of 
our troops in an effort to subvert 
them.” 

The mere mention of con xa (Viet- 
namese jargon for marijuana) brings 
an instant look of recognition from 
Vietnamese taxi drivers, sidewalk 
vendors and even children playing in 
the streets. Usually, the marijuana is 
sold in cigarette form, already rolled, 
in cellophane packets of 10. The cost 
is dirt cheap—ranging from $1.00 to 
$2.50. In Saigon, packets are pur- 
chased openly on any cigarette stand 
on the Tu Do—the city’s main street 
in the heart of the downtown area. 

Da Nang-based servicemen pick 
up their junk at China Beach near 
the USO. At Cam Ranh Bay, the site 
of a major U.S. logistics supply area, 
almost every bar in the village is sell- 
ing marijuana for the asking. At 
Chau Doc, not far from the Cambo- 
dian border, four ounces of mari- 
juana sells for about $4.25 while a 
kilogram can be purchased for just 
under $34. 

The GI is exposed to marijuana 
from the very moment he lands at 
Saigon’s Tan Son Nhut airfield. Little 
Vietnamese beer stands set up in the 
rear of the base fill all orders. Sold in 
what looks like an ordinary pack of 
regular American cigarettes, the mar- 
ijuana has been neatly packed into 
what once were American brand 
packs. Only a small piece of Scotch 
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tape near the bottom of the pack in- 
dicates that the tobacco cigarettes 
have been replaced by reefers. One al- 
ley lined by brothels near the base is 
also a marijuana den. Says one troop- 
er, “There’s so much marijuana in 
that alley that if it ever caught fire, 
it would stone out all of Saigon.” 

Government officials are usually 
loath to talk about the problem. One 
1966 Joint United States Public Af- 
fairs Office press release underesti- 
mated the situation, stating “One sol- 
dier in 2,000 has been found to pos- 
sess or use marijuana.” Slowly since 
then the brass has begun to admit 
that the problem is bigger than this. 
Figures for 1967 over 1966 show an 
increase of marijuana-smoking 
reaching 62 percent. And this figure 
reflects only officially investigated 
cases and does not cover the tens of 
thousands of GIs who are smoking 
but have not been caught. The De- 
fense Department announced in Jan- 
uary that nearly nine out of 10 
young soldiers court-martialed for 
military offenses in Vietnam had 


Stores cater to Gls in Saigon, so do bars, 
sidewalk vendors and call girls. Most such 
shops are well-supplied with con xa, marijuana. 

























An American in civilian clothes makes a pur- 
chase at a sidewalk stall in Saigon. Most 
such shops deal in black market goods. 


smoked marijuana before they joined 
the service. Continuing their habit 
became quite easy when they 
reached the streets of Saigon. 

“There is just no way of really 
telling how many men have used 
drugs,” says Colonel Everett G. Hop- 
son, an Air Force officer involved in 
investigating narcotics. “If I were to 
hazard a figure it could be as high as 
15 to 20 percent. That is the figure 
experts use when they talk about 
how many high school and college 
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students have tried some kind of 
drug, and those are the people we 
pull into the service.” 

John Steinbeck Jr., son of the late 
author, stirred up a Pentagon hor- 
net’s nest when he returned from 
Vietnam to say that 60 percent of 
the GIs “turned on” and that he had 
“direct experience” with about 350 
marijuana users in the military in- 
cluding “a great number of military 
police and legal officers.” 

Another major problem is that the 
GI smokers, after their year’s tour is 
up, are trying to bring marijuana 
back into the States with them. A 
record 26,000 pounds of the drug 
has been seized from GIs in the last 
fiscal year—twice as much as during 
the previous 12 months. 

Admits Colonel Hopson, “A sol- 
dier leaving Vietnam may have his 
baggage carefully screened without 
his knowing it.” About 50 German 
shepherd dogs have been trained at 
Fort Gordon, Ga., to recognize the 
scent of marijuana. The dogs sniff 
the stuff even when its concealed in 
duffle bags or carefully wrapped. An- 
other drug sensor is a small X ray 
spotting device which can “look 
into” suitcases and boxes searching 
for marijuana. 

The VC are so clever that for a 
time some GI prisoners at the LBJ 
—the Long Binh Jail, the GI name 
for the Army stockade—were ac- 
tually getting marijuana even though 
behind bars. The junk was being 
slipped in from the outside through 
“trusties.” A stockade officer acciden- 
tally picked up a pack of cigarettes 
from a desk one day, lit one, and 
found he was smoking marijuana. 
The pack probably had been dumped 
by a frightened guard. 

In Cam Lo, just south of the 
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DMZ, infantrymen get pot from 
children who live in the refugee 
camp there. Sharp Vietnamese kids 
at Da Nang make money by double- 
crossing U.S. Marines. They peddle a 
few joints to a trusting trooper, then 
double time to the nearest MP and 
collect a reward for reporting that 
the Marine has junk in his posses- 
sion. 

An increasingly common practice 
is to lace the marijuana with opium; 
this gives a higher high. “You'll put 
both legs around the rafters when 
you smoke one of these,” says one 
CID investigator. It is such opiate 
additives that have psychiatrists wor- 
ried about pot-smokers in Vietnam. 

The opium trade is almost as ac- 
tive as the marijuana business. Viet- 
nam has long been one of the major 
way stations in the world’s opium 
traffic. The poppies come out of 
Laos, Northern Thailand, Burma and 
Red China through Vietnam on their 
way to the Western World. Tons of 
opium pass through Saigon every 
year. Rumors have long had it that 
Saigon government officials are 
working with the VC to make illegal 
fortunes in this opium traffic. 

A major Pentagon problem is that 
since a GI figures he’s breaking the 
law by smoking pot, he becomes a 
law breaker in other ways as well. 
Many deserters in Saigon live com- 
fortably by selling marijuana and 
opium to American servicemen. 
Marijuana income long supported 
the “Home of Lonely Hearts” on 
Cong Ly Street, which appeared to 
be just a booking office for Saigon’s 
call girls but was actually part of an 
extensive criminal network that fur- 
nished American deserters with ev- 
erything they needed, from forged 
identification papers to pistols. 
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Is pot smoking confined to the 
rear areas or is it done in the battle- 
field? Major Robert Donovan, Assist- 
ant Provost Marshall of the First Air 
Cav. Division, believes few troops 
smoke in the field because the Gls 
have a strong sense of loyalty to 
other soldiers they're with and 
they’re afraid of what people will 
think.” 

Adds one Marine Sergeant, “Out 
in the field we never smoke, but here 
in our barracks we're smoking all the 
time. I'd say half the guys in this 
town smoke grass a lot.” 


‘Pot’ relieves the boredom 


On the other hand, one Saigon- 
based newsman recently reported 
spending a night with a Fourth In- 
fantry Division patrol in the central 
highlands during which ten soldiers 
wiled away the evening in their tent 
by smoking pot. A First Air Cav. Di- 
vision doctor says medical men occa- 
sionally see wounded soldiers in 
clearing stations whom they suspect 
may be high on pot. One group of 
soldiers whose job is to escort dead 
bodies from the field into the mor- 
tuaries at Saigon and Da Nang told a 
reporter recently that they were tak- 
ing marijuana from four out of every 
five American dead during Tet. “We 
took a pack of Camels off a lieuten- 
ant,” they said. “It turned out to be 
full of joints.” 

‘ GIs in Vietnam apparently smoke 
pot for the same reasons that college 
students in the States turn on: to re- 
lieve tension and boredom, because 
they are looking for a kick and as a 
means of rebelling against authority. 
Many pot smokers are among the 
most intelligent members of the regi- 
ment. Says Colonel Douglas Lindsey, 
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a medic, “Soldiers who smoke pot 
are more likely to be found among 
the better soldiers in the unit.” 

Officially, the government takes a 
hard line on marijuana. Raids are 
frequent. CID men posing as GIs in 
search of a smoke constantly try to 
seek out VC suppliers. MPs and 
Vietnamese cops frequently stage 
joint raids on suspected cellars and 
bars. When GI bar patrons see a raid 
coming, they dump the contents of 
their pockets on the floor. The 
sweepings after one recent raid pro- 
duced about 30 joints. 


Enemy is the big pusher 


The main reason behind this hard 
line is that Army authorities agree 
that it’s a good source of income for 
the VC and reduces the effectiveness 
of the U.S. troops. “The enemy is 
the big pusher,” warns a First Cav. 
officer. “The use of marijuana in 
Vietnam not only endangers the life 
of the user but also the lives of those 
depending upon him for the success- 
ful, accomplishment of his mission.” 

The Army feels the marijuana 
user is as dangerous behind the 
wheel of a car as a drunk. In Viet- 
nam, where any trooper can get his 
hands on a weapon and ammunition 
easily, anything that affects his judg- 
ment can be dangerous. “Marijuana 
and gun powder don’t mix,” says one 
officer. 

As evidence, authorities point to 
an incident at Cu Chi which was 
being hit by Vietcong rockets. Two 
troopers, high on maryjane, became 
so enchanted with the fireworks that 
they sat on the sandbag wall to 
watch. A round landed a few yards 
away, killing one of the soldiers and 
wounding the other. In another case, 
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two airmen at Tan Son Nhut were 
killed while passing a hand grenade 
back and forth with the pin pulled. 
The men were high on pot. 

Although the Pentagon insists it is 
holding to a hard line against mari- 
juana, in the ranks, there’s a great 


deal of permissiveness. Some GIs 
say their officers and NCOs know 
there is pot in the outfit but don’t 
turn in smokers, especially in combat 
outfits. “If a guy’s been on the line a 
while and is experienced,” says one 
sergeant, “why should the company 
commander turn him in for smoking 
a little pot? He’s going to lose a good 
man and get a green replacement.” 
The strong bonds of loyalty and 
friendship which grow between men 
in units who face combat together 
can often make a line officer or NCO 
reluctant to turn a _pot-smoking 
trooper over to the MPs. “We’ve 
talked to some kids who smoked 
marijuana and we haven’t prosecuted 
them,” says one legal officer, “be- 
cause we were convinced they tried 
it only once and didn’t use it regu- 
larly. Almost every college kid in the 
U.S. is experimenting with pot. We 
can’t expect our soldiers not to.” 

It adds up to a major dilemma. 
The soft-liners, inside the military 
and out, say that marijuana is less 
harmful than liquor or tobacco and 
shouldn’t be illegal. 

Hard-liners answer that drugs are 
harmful and should be controlled 
even if it means handing out bad 
conduct discharges and five years’ 
hard labor in jail—the maximum 
sentence for drug offenses. 

And all the time, Victor Charlie’s 
getting rich on the proceeds, possibly 
beating with marijuana Cigarettes 
those American GIs whom he hasn’t 
been able to defeat with gun powder. 
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Parakeet flys at simulated speeds of up to 30 mph but never moves a distance 
of more than several feet. Face mask is attached to measure amount of oxygen 
breathed in and carbon dioxide breathed out for “‘fuel’’ consumption. 


Birds that fly nowhere 


by Don Seaver 


EACHING A BIRD to fly might 
seem like teaching a fish to 


swim—but not when the bird is 
going to wear a plastic air-supply 
mask, fly 30 miles an hour for sev- 
eral hours and not move more than 
a foot or two. 

That is what Dr. Vance A. Tucker, 
a Duke University scientist, has 
taught birds to do in an attempt to 
learn more about the fuel require- 
ments and aerodynamic characteris- 
tics of what are still, in some ways, 
the world’s most efficient flying ma- 
chines—our fine feathered friends. 

One of the classic problems in 
measuring bird flight characteristics 
is that flight requires the rapid move- 
ment of air past wings. With birds 
flying past an observer, it has been 
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difficult to make meaningful meas- 
urements. 

Tucker’s solution to this problem 
was to place birds in a wind tunnel 
so that the air would move past them 
while the animal essentially was 
standing still. If the tunnel air-speed 
is set at 30 miles per hour, then the 
bird will expend the energy required 
to fly at that rate while really not 
moving forward. 

Starting with parakeets and an 
eight-foot-long wind tunnel, Tucker 
found that these small and colorful 
birds could be taught to fly in the 
tunnel by charging the floor and 
walls with a weak electric charge. 

“The shock is too weak to be 
painful,” he says. “It’s just a way of 
signaling the birds. If you hurt them, 
then you might as well give up trying 
to train them. 
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The parakeets learned that by fly- 
ing in the tunnel they could avoid 
the shock. They soon learned by ex- 
perience not to bump into the walls. 

To actually measure fuel consump- 
tion in flight, the Duke scientist 
taught his birds to wear a transparent 
plastic air mask with which he can 
measure the amount of oxygen 
breathed in and the carbon dioxide 
breathed out. 

From the relative exchange rates 
of these gases, the energy released 
from chemical compounds within the 
birds’ bodies can be worked out. 
According to Tucker, a useful meas- 
ure of the effort of flying is the 
amount of fuel a bird or aircraft uses 
each hour expressed as a percentage 
of total weight. 

“Using this measure,” he says, 
“budgerigars (parakeets) are more 
economical fliers than most insects 
and man-made aircraft.” 

Parakeets use one percent of their 
body weight for fuel each hour that 
they fly at a speed where power ex- 
penditure is at its least. Man-made 
aircraft use between two and 36 per- 
cent. One migrating insect, the desert 
locust, uses less than one percent but 
other insects investigated use seven 
to 35 percent. 

Since he has found that parakeets 
primarily use fat as fuel for flight, he 
can use the one percent figure to 
work out a rough estimate of how 
long a bird can keep flying. Some 
migratory birds store up to 50 per- 
cent fat, suggesting they can fly non- 
stop for at least 50 hours. 

“We don’t build floppy winged air- 
craft,” Tucker says, “so we know rel- 
atively little about their power re- 
quirements. We hope to describe the 
energy costs of flight for different 
birds and find out how much fuel it 
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takes them to fly a given distance.” 

He also points out that little is 
known about the aerodynamic char- 
acteristics of floppy-winged flight. 
Using fast-action pictures and a com- 
puterized setup, studies are under 
way to determine such things as the 
exact position and conformation of 
wings during various aspects of flight. 

Another subtle mystery about mi- 
gratory birds is how they find their 
way back to the same place year 
after year, a navigational feat often 
involving many hundreds of miles. 

A colleague of Tucker’s, Dennis 
McDonald, is working on the theory 
that birds are able to calculate direc- 
tion by the angle of the sun. 

The theory is being tested by plac- 
ing birds in the wind tunnel with a 
light and teaching them that by car- 
rying out certain maneuvers they can 
change the position of the light to 
make it conform with a flight path 
they have been trained to take. 

Tucker notes that many questions 
remain about bird flight. How can 
birds perform the strenuous exer- 
cises of flying at altitudes of 20,000 
feet or more where man can hardly 
move because of lack of oxygen? 
What do birds see or sense while fly- 
ing that enables them to navigate 
over unfamiliar territory? 

Thus far, some birds have flown 
for as long as 10 hours in the new 
25-foot wind tunnel with its four-by- 
six-foot flying chamber, and Tucker 
believes that these experiments may 
soon open many doors. 

“These investigations show that it 
is feasible to make measurements on 
birds flying under controlled condi- 
tions. They provide the hope that in 
the next few years, we will be able to 
answer some of the many questions 
about bird flight.” 
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NEW FOR PEOPLE 


Saucer hydroplane (below), is steered by shifting body 
weight and can reach top speed of 40 mph, and is 
a new import from England. Called the Circraft, the 
circular boat is made of reinforced fiberglass, has no 
rudder, measures seven feet in diameter, will use 15 
to 35 hp engines and can accommodate maximum of 
four people in an emergency, but is best suited for 
one or two. Manufactured by Bifort Engineering Ltd., 
Preston New Road, Blackpool, Lancashire, England. 
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Pictorial Parade 
Cambridge Page-turner (above) auto- 
matically turns book or magazine pages 
for paraplegics or polio victims. Cam- 
bridge Consultants Ltd., Cambridge, Eng- 
land, invented the device and showed it 
at the London International Inventions 
and New Products Exhibition held earlier 
this year in Westminster, London. 

















ee 

Computerizing heart patients (right) is being done to- 
day at Mount Sinai Hospital in Manhattan. An ECG 
(electrocardiograph) is used to trace the heart-beat 
of the patient. It is linked to telephone handset and 
signals sent by acoustical coupling to be recorded on 
magnetic tape. IBM 1827 converter apparatus pre- 
pares tape for playback and specialists analyze re- 
sults. Recording is converted into digit code in the 
IBM 360 system. Medical experts then compare their 
interpretations of ECG with the computer findings. 


Three Lions 
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Three Lions 


PET (Portable Executive Phone) 
is the first wireless, fully porta- 
ble phone. To use PET, one 
must push a row of 11 buttons to 
find open channel. Next he must 
hold down transmission switch on 
handset until mobile operator ac- 
cepts his call, which is then 
completed over regular telephone 
lines. Incoming calls are an- 
nounced by a buzzer and light. 
Federal Communications Com- 
mission license is required to 
operate PET. Manufactured by 
Portatronic Systems Inc., 60 East 
54th St., New York, New York. 


Spray-foamed plastic chair (be- 
low) created by John C. Widener, 
plastics specialist for the Smith- 
sonian Institution, is made of 
low-density polyurethane foam 
usually used for insulation and 
more recently by Yale architec- 
ture students for experimental 
housing (Science Digest, Feb. 
’69). Basic material is not resili- 
ent, but addition of softer foam 
coating to rigid core would in- 
crease chairs comfort and 
sprayed plastic skin would pro- 
tect surface. ‘‘Biltfoam"' from Bil- 
ton Insulation Co., Arlington, Va. 














ELECTRONICS 


Can your 
color TV 
stand 

a radiation 
count? 


That “bargain” secondhand color TV 
set you’re thinking of buying may 
be more of a danger than a bargain. 
Some reconditioned sets are show- 








‘a 


ing seriously high radiation counts. 


by Grace Weinstein 


N OCTOBER OF 1967, a business- 

man in Florida phoned his wife 
with some good news. They had 
been planning on buying a new 
black-and-white television set, but he 
had just located a real bargain. It 
was a reconditioned color model 
with a large screen, which he could 
have for only a few dollars more 
than they had planned on paying for 
a set without color. The deal was 
made, and he and his wife and their 
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two children began spending many 
enjoyable hours of watching. 

Some two months later, though, 
an incident took place which came as 
a considerable shock. A survey of 
color television sets in the area was 
taken throughout December and the 
first half of January 1968, by the Pi- 
nellas County Health Department. 
The “bargain” set was found to be 
emitting almost 100 times as much 
radiation as was considered safe. It is 
easy to understand the concern of 
the parents, who thought about the 
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hours on end during the preceding 
weeks that their children had spent 
with their eyes glued to the screen. 
Worse still, they learned that there 
was no immediate way of determin- 
ing whether the radiation exposure 
had caused any tissue damage that 
would lead to trouble later. 
Unfortunately, this is not an iso- 
lated case. In a hearing before the 
Subcommittee on Public Health and 
Welfare in February 1968, it was 
brought out that 16 percent of the 
110 color TV sets examined were 
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emitting too much radiation. In simi- 
lar tests of 1,124 color TV receivers 
in the Washington, D.C. area, made 
by the National Center for Radiolog- 
ical Health, 268 were found to be 
emitting X radiation, and nearly six 
percent exceeded the recommended 
emission standard. Thus far, such 
studies have been few and scattered, 
but the findings have been simiar. In 
Suffolk County, nearly 20 percent of 
900 sets tested emitted too much ra- 
diation; and in Dade County, Fla., 
the figure was 12 percent. In many 
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cases, the amounts of radiation were 
small and relatively harmless, yet 
there were enough serious overages 
to cause concern. In the Washington 


study, for example, one set was 
found to be emitting more than 700 
times the acceptable level. 

Just what is radiation and how 
does it affect the body? 

The kind most familiar is that 
caused by the sun or a sunlamp. 
Tiny particles so small they cannot 
be seen on a microscope, called pho- 
tons, travel at incredibly high speeds 
from the source, vibrating and bom- 
barding whatever they hit. Photons 
from a sunlamp penetrate the skin 
and give it a tan or a sunburn, de- 
pending upon the intensity and 
length of exposure. X rays, which 
are basically the same, but enor- 
mously intensified when they are 
created through the bombardment of 
a metal plate by high-energy elec- 
trons in a vacuum tube, can be 
highly dangerous. They are deeply 
penetrating and will disintegrate tis- 
sue completely, which is why they 
have been used to kill cancer cells. 
The radiation from a defective color 
TV set acts in effect like an X ray— 
infinitely milder, but potentially dan- 
gerous if the level is high and the ex- 
posure continues over a long period. 

Almost any high-voltage vacuum 
tube produces some X rays, the in- 
tensity depending directly upon the 
power. Black-and-white TV sets pose 
no problem because they function on 
relatively low voltage. Color receiv- 
ers, however, must contain many 
tubes that operate at a high enough 
voltage to cause radiation. Normally, 
this radiation never penetrates be- 
yond the walls of the set itself. The 
glass tube is thick enough to form an 
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effective screen, and manufacturers 
provide additional shielding to pro- 
tect the viewers. The danger occurs 
when there is a defective component 
which either increases the voltage far 
beyond what the manufacturer in- 
tended, or when the set has been 
tampered with in such a way that the 
shielding is not complete. 

In the case of the “reconditioned 
bargain” bought by the Florida fam- 
ily, the job was done by an amateur 
who “beefed up” the voltage and 
who inadvertently forgot to replace 
an important inner shield. As experts 
testified at the Subcommittee hear- 
ings, any repairman can adjust the 
energy level, and so can many a do- 
it-yourself tinkerer at home. Not all 
of them know what they are doing. 


Kids climb on sets 


Radiation moves in a direct line, 
and thus there is almost no danger 
—even in a defective set—for some- 
one sitting squarely in front, where 
the glass in the tube and on the panel 
protect the viewer. And radiation 
dissipates quickly with distance, so 
that once again there is little danger 
for a viewer seated six feet or more 
from the screen. The concern arises 
because of the viewing habits of chil- 
dren, who invariably like to get as 
close as they can to the action and 
who frequently “climb” on the set, so 
that they could be exposed to radia- 
tion leakage from the sides, if the 
shielding is defective or missing. 

According to a New York City ra- 
diologist, Edward E. Sheldon, M.D., 
even mild doses of X rays can lead 
to the early development of cataracts 
in the eyes, which face the TV set 
with no protection at all for any 
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The amount of radiation damage often 


cannot be determined until 


viewer not wearing glasses. Combine 
this factor with a defective TV set 
and a recent estimate and you could 
have trouble. The estimate, published 
in the July 1968 issue of Kiplinger 
Magazine, stated that the average 
child spends more time in front of 
the TV screen than he does in class 
—some 15,000 hours by the time he 
has finished high school. 

Because radiation is produced 
whenever a beam of electrons strikes 
material at a high velocity, as in a 
vacuum tube, there are three poten- 
tial sources in a color TV receiver: 
the picture tube itself; the high-volt- 
age power supply (which is easily in- 
creased above normal if there is 
tampering or a defect) ; and the shunt 
regulator tube, which helps to con- 
trol the power supply. It was noted 
in one report that if the power were 
to be boosted a mere five volts in one 
faulty set, the radiation would have 
been multiplied to 200,000 times the 
accepted level! 

How hazardous is radiation? 

There are two types of damage 
that can occur. The first is somatic, 
which directly affects the person ex- 
posed and which may not be detecta- 
ble until it is too late to take correc- 
tive measures. This is a breakdown 
of tissues which, much like a severe 
sunburn, is not even noticed until 
some time after the damage is done. 
The second type, much more insidi- 


ous and about which very little is — 


known, is genetic. Radiation can af- 
fect the genes and unknowingly be 
passed along to future generations. 
A study of 450,000 infants con- 
ducted by the Harvard School of 
Public Health noted that there was 
an increase of 10 to 30 percent of 
cancer in children whose mothers 
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it is too fate. 


had been irradiated in the course of 
pregnancy. 

That is not to say that the radiation 
from even a very faulty TV set will 
be strong enough to have similar ef- 
fects. Yet, because they know so lit- 
tle about the problem, specialists in 
the radiological field stress caution as 
the only sensible attitude to take. 
They point out that it is difficult, if 
not impossible, for physicians to de- 
tect the immediate physiological ef- 
fects of radiation, even in cases of 
strong exposure. And, as the hear- 
ings brought out in Washington, 
there is even controversy over the 
methods and reliability of testing TV 
sets, to determine how much radia- 
tion is being emitted. 

For this reason, you should be 
wary of advertisements which offer 
gadgets for testing the radiation in 
your set, or elsewhere. Most of them 
are useless. And even the most ex- 
pensive Geiger counters, or similar 
instruments, are accurate only when 
used by well trained and qualified 
technicians. There is only partial 
agreement, too, as to what levels of 
radiation are “safe.” The National 
Council on Radiation Protection and 
Measurements recommends that ra- 
diation levels for TV sets should not 
exceed 0.5 milliroentgen per hour at 
a distance of five centimeters (about 
two inches) from the set’s surface. 
This is ultraconservative, yet most 
television receiver manufacturers use 
this as a standard and stay well 
within the limits. 

In the past, not enough attention 
was paid to engineering sets so that 
the shielding was tinker-proof. But 
current receivers are being manufac- 
tured with every conceivable built-in 
safety feature. As one medical direc- 
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tor of a company engaged in manu- 
facturing color sets expressed it, 
“Color and black-and-white televi- 
sion sets made by us more than sat- 
isfy all the safety requirements of the 
National Council on Radiation Pro- 
tection Measurements. . . .” 

Your only concern should be to 
have your color TV set thoroughly 
inspected and adjusted by a reputa- 





ble repair service if you have an 
older model, have bought one second- 
hand or have any suspicion that the 
workings have been tinkered with by 
someone inexperienced or unquali- 
fied. Other than that, keep your chil- 
dren (or try to) six feet from the set 
while it is on. 

With these precautions, you need 
have no cause for alarm. 








COLOR TV SETS—DO’S AND DON’T’S 


1 Don’t buy secondhand color TV sets, unless you are certain 
that the dealer is both reputable and knowledgeable and will guar- 
antee that the set has been thoroughly inspected and adjusted. 

2 Don’t buy color TV sets from friends or other private sellers 
without having the set thoroughly inspected, tested and adjusted by 
an expert repairman. 

3 Have the voltage regulator checked at regular intervals. This 
must be kept at the level specified by the manufacturer, and should 
never be adjusted by an amateur or do-it-yourselfer, even if such 
adjustment seems to improve the picture quality. 

4 Never open the back of the set, or poke around with controls 
other than the ones obviously intended for the viewer’s use. 

5 If you own an older set, have it checked out completely, and 
ask the dealer or manufacturer’s representative whether the shield- 
ing is in place and adequate. (In some of the older sets, secondary 
shielding can too easily be removed during repair, and in some 
cases may not even have been put back in place.) 

6 Don’t continue to use a set that is acting up. Some are pur- 
posely designed so that the image becomes poor once the voltage 
is too high or safety features become defective. 

7 Insist that viewers, particularly children, sit back from six to 
ten feet from the image. 

8 Make sure that viewers sit in front of the set and not too much 
to the side; and do not let anyone who is not viewing sit along- 
side the set. (If there is radiation, it is more likely to emanate from 
the sides than from the front, which has a natural shield in the 
form of the glass itself.) 

9 Be wary of buying handy ‘‘Geiger Counters” or other testing 
devices for radiation, which are advertised as being usable by any- 
one who owns a set. Even the experts do not agree on the devices 
or methods to be used for effective testing. 

If you observe these simple precautions, no matter what make 
set you have, you need not be alarmed by the scare headlines. 
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The disappearing toad 


The spadefoot toad can dig his way backwards into the 
ground and disappear in only three or four seconds. 


by Robert H. Wright 


ROGS AND TOADS have long been 
Basan with magic and witch- 
craft, and it’s easy to understand why 
once you’ve made your first encoun- 
ter with a spadefoot toad. There isn’t’ 
any magic involved, but keeping 
track of the little amphibian is hard. 
One second the spadefoot is sitting 
on the ground, and a few seconds 
later he is in the ground—completely 
buried. 

A spadefoot does his disappearing 
act simply by wiggling his hind quar- 
ters; he literally sinks into the 
ground. If the soil is loose, the toad 
can accomplish this in only three or 
four seconds. Even more amazing is 
the fact that he can remain buried in 
the ground for months. 

There is nothing magical, how- 
ever, about the way he accomplishes 
this feat. A good look at his hind 
legs reveals that he has the essential 
tool of any digger—a spade. In fact; 


he has two of them, one on each 
foot. These spades are tough, horny 
projections that scrape the soil away, 
leaving a hole that the toad’s plump 
body quickly fills. 

The amphibian remains buried all 
winter, and when spring comes, he 
digs his way up to the surface. But 
even when the spadefoot is up on 
the surface, finding him is extremely 
difficult. Unless he moves, he may 
easily be mistaken for a clod of dirt. 
His brown and yellowish-gray color- 
ing camouflages him almost perfectly. 

People often wonder whether the 
spadefoot is really a toad or a frog. 
He has the smooth skin of a frog, 
rather than the rough warty skin of 


a toad. But since he lives most of his ' 


life on land, he is called a toad. 
Scientifically, he is a member of the 
family Pelobatidae and genus Scaph- 
iopus of which there are four species 
in the United States. 

Turn the page for a close look at 
the spadefoot’s act. 


Looking more like a frog than a toad, the spadefoot has smooth skin instead of 
the rough, warty skin of a toad. He lives most of his life on land, so he’s a toad. 

















The tools of the spadefoot’s disappearing act can be clearly 
seen above. This swimming spadefoot shows his hard, black 
spades on his hind feet. With these structures he is able to 
dig holes in the soil in which he may spend several months. 


In a ‘‘going-going-gone’’ action that sometimes takes only a 
few seconds the spadefoot buries himself for the long winter. 
When spring comes, he just reverses the process. Even in his 
position below he is able to catch insects with swift precision. 


In a twisting, wiggling motion the toad begins to dig his way 
into the soft earth. The amphibian is almost perfectly camou- 
flaged so that even when he is not buried he is difficult to 
spot. Above, he has just begun to dig his underground home. 


Just one alert eye shows through the surface of the ground 
where this spadefoot has just completed his disappearing act. 
He belongs to the family Pelobatidae and though called a toad, 
he is not a true one. They belong to the Bufonidae family. 
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The men who will pilot LEM to moon’s surface will probably be Apollo 11 crewmen Edwin E. 
Aldrin Jr. (left) and Neil A. Armstrong (center), shown with third crewman Michael Collins. 


HE MOST INTENT observers of 

Apollo 10’s lunar orbit this May 
will be the two men who expect to 
spend a day on the moon in July. If 
all goes well with Apollo 10, Neil A. 
Armstrong, a civilian, and Col. 
Edwin E. Aldrin Jr., of the Air 
Force, will leave Apollo 11 and drop 
to the moon’s pockmarked surface 
aboard the Lunar Excursion Module 
(LEM). The third crew member, Air 
Force Col. Michael Collins, will re- 
main aboard the orbiting Apollo 
until his colleagues return. 

The two explorers are slated to 
spend 21 hours on the surface, three 
of them outside the LEM. They'll set 
out instruments, take photographs 
and pick up samples of rock. Then 


32 


it’s back to Apollo 11 for the return 
trip of some 78 hours—20 hours 
longer than it took Apollo 8 to cover 
the same distance in December. The 
earlier craft could hold more fuel 
because it was not carrying the 16- 
ton LEM. 

The Apollo 10 mission should give 
Armstrong and Aldrin a fairly good 
idea of what they'll see on the moon. 
The LEM will descend to within 10 
miles of the lunar surface on recon- 
noitering orbits. Unlike the Apollo 
11 LEM, the one on Apollo 10 isn’t 
capable of landing and taking off. 
Otherwise, the “moon bugs” are 
identical. Spindly-legged, 23 feet tall 
with octagonal body and bristling an- 
tennae, it resembles an enormous in- 
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sect. Its two main sections are each 
powered by an engine, one for ascent 
and one for descent. 

A slight chance exists that LEM 
No. 5 might be substituted for No. 4 
so that the May mission could be- 
come the first on the moon. 

The lunar modules, both manufac- 
tured by Grumman Aircraft, work 
like this: The crew members enter 
the LEM through a hatch in the 
Apollo. They separate from the 
spaceship and descend to the moon, 
powered by a 10,000-pound-thrust 
descent engine. Then, with astro- 
nauts back aboard after their walk, 
the less powerful ascent engine will 
blast off under 3,500 pounds of 
thrust. The LEM will climb back to 
its orbiting mother ship, dock, and 
the moon voyagers will rejoin their 
colleague. The LEM will be de- 
tached, to orbit the moon until it 
eventually crashes on the surface, 
while the Apollo fires up and heads 
earthward. 

Coming up on the space calendar 
are at least two more lunar landings 
from Apollo 12 in the early fall, and 
Apollo 13 in the winter. The Apollo 
program has enough Saturn V rock- 
ets stockpiled to boost still more 
spacecrafts into a moon orbit. What 
happens after that is spelled out in 
the article on page 42. 

The cost of the Apollo program? 
About $24 billion, most ‘of it already 
spent. 


Sea cow in Loch Ness? 


The Loch Ness monster might be 
—hold on now—an extinct sea cow! 
Steller’s sea cow, to be exact, an ani- 
mal measuring up to 35 feet long 
that was killed off in recent times for 
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Lunar Module will separate from Apollo com- 
mand module as shown (top). On moon's sur- 
face, this array of reflectors (bottom) will 
serve as target for earth-based lasers to 
measure such phenomena as continental drift. 




































fur and food. The sea cow theory is 
advanced by the Loch Ness Phe- 
nomena Investigation Bureau, which 
maintains a year-round watch on the 
lake in the Scottish highlands. How 
did a sea cow get in the landlocked 
lake? After the last icecaps retreated 
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5,000 to 7,000 years ago, goes the 
explanation, many lakes were cut off 
from the sea. A large aquatic animal 
trapped in the new lake would have 
been forced to adapt or die. The 
Loch Ness Bureau had one interest- 
ing piece of recent evidence: a 13- 
minute sonar sequence that shows 
objects too fast and too big to be 
schools of fish moving in the depths 
of the 700-foot-deep lake. 





Lasers chart nerve paths 


A scientist at Bell Telephone Lab- 
oratories is irradiating the nerve 
fibers of a large snail with lasers to 


This specimen of Aplysia californica, a big 
marine snail, doesn’t know it but it may tell 
us a lot about the human nervous system. 
Richard L. Fork of Bell Telephone Labora- 
tories, irradiates the creature’s nerve fibers 
with a laser beam to stimulate cells without 
damaging them. The experiment provides 
clues to the connections of nerve cells. 








find out how nerves send impulses to 
the brain. Richard L. Fork has dis- 
covered a way to stimulate certain 
nerve cells of Aplysia californica 
with lasers without damaging them. 
Apparently the beam affects the cells 
in two ways: (1) it increases the con- 
ductance through the cell membrane 
of ions that travel in and out of 
nerve cells and (2) it increases the 
action of the pumping system that 
maintains the balance of ion concen- 
tration necessary for the cell’s func- 
tioning. Human nerve cells show 
similar conductance changes when 
they generate nerve impulses. 





Living stone age Americans 


Sixty or 70 individuals living deep 
in the Surinam jungle of South 
America may be the most primitive 
people left in the New World. Rem- 
nants of the ‘“Wama,” they were con- 
tacted last summer by a party of 
missionaries. It had been 30 years 
since they were last seen. They may 
never be seen again. 

“An inexperienced person endeav- 
oring to contact this tribe would 
place his life in jeopardy and no 
doubt cause them to disappear again 
into the deep interior,” says Ivan L. 
Schoen, one of five missionaries who 
spent a day and night with the 
Wama last summer. 

According to Mr. Schoen, whose 
experiences are described in Natural 
History, the Wama are stone age 
people. Their axes are crude; their 
pottery thick, heavy and without de- 
sign. They show skill in making 
bows, which are well turned and 
smoothed with a boar’s tooth. Ar- 
rows are tipped with curare, a deadly 
poison extracted from a native vine. 
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They eat meat, fish, fruit, a few 
nuts, honey and heart of the Mauri- 
tia palm. They refused bananas, 
sugar cane and cassava bread offered 
to them. One old Wama slipped his 
bread underneath him and sat on it. 
None would give his name, and be- 
fore the missionaries had spent the 
night, they were told to go in the 
morning. Since the Wama kept their 
weapons nearby, the missionaries de- 
parted promptly. 





Death and geography 


More people are dying in Eng- 
land’s beautiful lake country than 
down along the southeastern beaches, 
and no one knows why! A startling 
and inexplicable variation in death 
rates in different parts of Britain was 
reported recently by the National 
Health Service in New Scientist, a 
British publication. Mortality is well 
above average in the north and west, 
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It will never win a beauty prize, but it looks 
like Old Guy, London Zoo’s gorilla. How do 
you sculpt a gorilla? J. Parker used a 
photograph and Guy’s dimensions to make 
a clay model. He prepared a_ two-piece 
plaster mold of the model, coated it with 
a release agent, then wired the pieces to- 
gether. When a coat of Araldite resin was 
applied, the plaster could be chipped away. 
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below average in the south and east, 
with some exceptions in London. 

The unhealthiest part of Britain 
apparently is the Mersyside-South 
Lancashire area, where mortality 
runs between 24 and 22 percent 
above the national average. South 
Wales is another unfavorable spot. 

London, being in southeast Eng- 
land, is not in an area characterized 
by high mortality, but four of its 
boroughs (Southwark, Stepney, 
Shoreditch, St. Marylebone) record 
death rates comparable to those in 
the northwest. Other boroughs are 
below the national average—by 17 
percent in Hampstead. 

Glasgow, Scotland, records a simi- 
larly puzzling pattern. As a whole, 
the city has a mortality rate for coro- 
nary disease that is 25 percent above 
the national average. 

One possible factor in the local 
variations may be water supply, ac- 
cording to the report. Glasgow has a 
soft water supply and a high rate of 
cardiovascular disease while London, 
with a hard water supply, shows a 
much lower rate of heart disease. 
Mortality variations within the cities 
may be linked to the fact that both 
London and Glasgow get their water 
from a number of different sources. 


Parrot problems 


For every live South American 
parrot sold in U.S. pet shops, an esti- 
mated 50 parrots have died, says a 
recent Public Health Service report 
on the subject. Some birds are killed 
by rough handling in collection, oth- 
ers die in cages along tropical river- 
banks as they await purchase by ex- 
porters, still others perish en route to 
the U.S. A parrot brings only a few 
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cents to the Indian collector, but as 
much as $50 here since the ban on 
importation was lifted in 1967. Fear 
of parrot fever (psittacosis) had kept 
the birds out of the country, but now 
antibiotic treatment enables healthy 
birds to be imported. Last year, 
10,000 were imported—and half a 
million may have died. 


Movies from way back 


The best seat in most movie thea- 
ters today is back where the popcorn 
stand is, claims research scientist 
Petro Vlahos of the Research Center 
of the Association of Motion Picture 
and Television Producers. Tests with 
wide-screen films show that most 
people prefer to sit between four and 
seven picture widths from the screen. 
With larger screens, this puts the fa- 
vored seats out in the lobby. A prop- 
erly functioning TV set, says Vlahos, 
offers a better picture than many 
theaters provide. 


Another Pompeii? 


The houses of a city buried by a 
volcano some 3,500 years ago are 
being unearthed by Greek archaeolo- 
gists on the Aegean island of Thera. 
According to Professor Spyridon 
Marinatos, chief of the Greek Ar- 
chaeological Service, the residents 
had time to flee the city only with 
their most valuable and portable 
possessions, leaving behind such 
items as jars of snails and barley 
flour, a set of lead weights, pottery 
and a clay medicine chest. Thera, 
about 70 miles north of Crete, is be- 
lieved to have been settled by Mi- 
noans from Crete in the second 
millenium before the Christian era. 
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The new 
Time machine 





The Glomar Challenger is diesel-electric powered, 400 feet in length and 
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has a beam of 65 feet and a 20-foot draft. Drilling derrick is 142 feet high. 


The natural archive of the sea may soon yield the 
secrets of the prehistoric past. With a coring apparatus 
on the Glomar Challenger, scientists are drilling down 
through millions of years of unknown geologic history. 


EONS BEFORE MAN was capable 
A of composing a history of him- 
self in language, a coded diary of the 
geological and chemical miracle of 
life on this planet was being com- 
piled by the sea. While millions of 
years passed, an endless rain of 
minute particles—flecks of earth, 
eroded rock and volcanic ash carried 
far from land by the sweep of the 
wind and the offshore currents, and 
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the microscopic remains of the tini- 
est creatures dwelling in the sea— 
steadily drifted down to the ocean 
floor. At a rate as slow in some 
places as a few millimeters every 
thousand years, a mosaic depicting 


‘the epic climatic changes and violent 


physical upheavals which have struc- 
tured our world was being pieced to- 
gether in the sediment settling on the 
bottom of the sea. 
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The arrows fore and aft indicate the 


Glomar Challenger is equipped with a computerized system for maintaining an 


exact position during the coring process. 

forces exerted by propulsion units which respond to acoustic beacons stationed 
on ocean floor directly below the drill ship. Challenger is then steady while drill- 
ing. The maps to the right indicate the routes of the Atlantic and Pacific missions. 


Until recently, this natural ar- 
chive, sealed under thousands of feet 
of water, was virtually out of reach 
of oceanographers tempted by its 


promise of a complete picture of the 
prehistoric past. The most refined 


coring apparatus in operation could 
only pierce the uppermost layers of 


2 


sediment to a depth of approximately 
90 feet. Though the cores extracted 
by it contained many exciting discov- 
eries, they enabled scientists to see 
through only eight million years of 


geologic time. 
But in the last two decades, civili- 


insatiable demand for 


zation’s 
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greater supplies of fuel forced the 
development of mobile drilling units 
capable of searching out the oil re- 
serves hidden under the protective 
cover of the sea. And when the 
petroleum industry first edged off- 
shore in 1949 to probe the conti- 
nental shelves with its new machin- 
ery, marine geologists were only a 
few technological steps away from 
gaining the use of a tool that could 
open up the deepest layers of ocean- 
bottom sediment to investigation. 

Now, at this very moment, a ves- 
sel that was specially designed for 
deep-ocean drilling is on station in 
the middle of the Atlantic and is bor- 
ing through the sediment to retrieve 
samples of the sea’s most distant 
past. Since last August, the Glomar 
Challenger, a 10,500-ton  self-pro- 
pelled drillship owned and operated 
by Global Marine Inc., Los Angeles, 
Calif., and manned by a team of 
scientists from the leading oceano- 
graphic research centers in the 
United States, has been sinking holes 
in the ocean floor down to record- 
breaking depths. 

At the end of 18 months at sea, 
the vessel will have logged approxi- 
mately 40,000 miles in the Gulf of 
Mexico and the Atlantic and Pacific 
Oceans on a journey after knowledge 
that will help date and explain the 
formation of the ocean basins, while 
also identifying the physical forces 
that have re-shaped them through 
time and are continuing to alter them 
today. As many as 60 cores will be 
taken in waters ranging from 5,000 
to 20,000 feet in depth by drilling up 
to 2,500 feet into the ocean bottom 
—the record level reached by the 
Glomar Challenger’s first station in 
the Gulf of Mexico. 

This unprecedented deep-sea drill- 
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ing project, made possible by a $12.6 
million grant from the National Sci- 
ence Foundation, is being conducted 
under the direction of the Scripps In- 
stitution of Oceanography, a branch 
of the University of California. Par- 
ticipating in the venture with Scripps 
are the Lamont Geological Observa- 
tory of Columbia University, the 
Wood’s Hole Oceanographic Institu- 
tion, the University of Miami’s Insti- 
tute of Marine Science and the Uni- 
versity of Washington. 

Planning for the project actually 
began in May 1964, when the first 
four of these institutions established 
the framework for a cooperative pro- 
gram seeking to expand the scope of 
geophysical studies of the oceans 
through the use of drilling vessels. A 
year later, the JOIDES (Joint Ocea- 
nographic Institutions Deep Earth 
Sampling) group was given its first 
opportunity to take a commercial 
drilling vessel on a scientific mission. 

But this one-month excursion was 
just a prelude to the present expedi- 
tion—a chance to acquire valuable 
experience with a drillship operating 
in relatively shallow water. The 
offshore oil industry had never at- 
tempted drilling at depths much 
greater than the 600 feet of water 
found over the continental shelves, 
which are actually extensions of the 
main land masses that were sub- 
merged when the level of the sea 
rose after the glaciers of the last ice 
age melted. 

A completely self-sustaining unit 
with evaporators for producing fresh 
water, the Glomar Challenger can 
store sufficient fuel and provisions to 


Reprinted from Surveyor magazine, quarterly 
publication of the American Bureau of Shipping, 
1968. 
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remain at sea for a period of three 
months. With each of her twin 
screws being driven by three 750-hp 
electric motors, the vessel can travel 
at better than 12 knots. 

Upon sailing from her building 
dock at the Orange, Texas, yard of 
the Levingston Shipbuilding Co., the 
Glomar Challenger went into posi- 
tion far out in the Gulf of Mexico. 
Earlier oceanographic surveys of the 
area selected for her second drilling 
site, made principally by Dr. Mau- 
rice Ewing and Dr. J. Lamar Worzel, 
director and associate director, re- 
spectively, of the Lamont Geological 
Observatory and the chief scientists 
in charge of this phase of the 
JOIDES expedition, had detected the 
existence of large mounds under- 
neath the bottom sediment. 

Referred to by geologists as the 
Sigsbee Knolls, these mounds seemed 
to resemble the numerous salt domes 
found in the shallower coastal waters 
of the Gulf, where rich undersea oil 
fields were already being tapped. 
With the Glomar Challenger in oper- 
ation, hypotheses about their compo- 
sition could at last be put to a test. 

The drilling was carried out in 
nearly 12,000 feet of water halfway 
between the Louisiana shore and 
Mexico’s Yucatan Peninsula. After 
the vessel had cut through 480 feet 
of sediment, a coring barrel was 
fixed above the bit in the drill pipe to 
collect a cross-section of the knoll 
being pierced. A preliminary analysis 
of the core confirmed the predictions 
that had been made by Ewing and 
Worzel 15 years ago: the Sigsbee 
Knolls were indeed salt domes and 
definitely showed signs of being adja- 
cent to oil and gas deposits. 

To remain fixed over a deep-water 
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drilling site, the Glomar Challeng- 


er depends upon her computer- 
ized dynamic positioning system. 
Once the vessel has found her spot, a 
sonar beacon is dropped to the ocean 
floor and four hydrophones are ex- 
tended below the hull to home in on 
its signals. This information is then 
fed into a computer which automati- 
cally controls the four tunnel thrus- 
ters in the ship’s hull, two of which 
are in the bow with the other two lo- 
cated aft in the centerline skeg. Each 
of these units is capable of generat- 
ing 17,000 pounds of thrust in re- 
sponse to the commands of the com- 
puter and, along with the vessel’s 
main propulsion plant, keeps her 
from drifting off the hole. The dy- 
namic positioning of the vessel can 
also be controlled manually. 


Navigating by satellite 


The Glomar Challenger is one of 
the first commercial vessels to navi- 
gate with the assistance of satellites. 
Every two hours, the ship receives a 
reading of its position from an orbit- 
ing satellite. The vessel’s navigational 
equipment also includes a digital 
computer for positioning accuracy. 

Aboard the Glomar Challenger, 
the cores taken are cut in half 
lengthwise to produce two uniform 
samples. Then they are photo- 
graphed, a description of their salient 
characteristics is logged and the per- 
centage of water in the sediment is 
measured. A routine examination of 
the shells of planktonic animals 
imbedded in the cores is also made 
in order to determine the age of the 
strata in which they were found. 
These fossils are also the oceanogra- 
pher’s guide to the climates of the 
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The Glomar Challenger’s discoveries will 
allow man to travel back 135 million years. 


past. For example, the appearance of 
organisms belonging to a cold-water 
species in a sediment raised in a zone 
that is now too warm to support 
them tells a great deal about the tem- 
perature environment of the period 
in which they lived. 

The cores do not undergo any ex- 
tensive tests until they have been 
brought to a permanent repository 
on land. While aboard the Glomar 
Challenger, they are wrapped and re- 
frigerated to prevent contamination 
by bacteria. Storage humidity is kept 
at about 90 percent so that the sedi- 
ment will not dry out and contract. 

Far from being a smooth, un- 
changing plain, the ocean basins are 
now recognized as areas of intense 
geological activity bearing every top- 
ographical feature found on land— 
deep canyons, giant mountains, 
ridges and plateaus, volcanoes and 
vast stretches of prairie rivaling or 
even surpassing their landed coun- 
terparts in height and breadth. 

One of the regions of greatest in- 
terest to the JOIDES expedition is 
the broad crevasse that splits the 
crest of the Mid-Atlantic Ridge 
along its entire length. Scientists 
have speculated that the sea floor is 
flowing east and west away from the 
ridge at the rate of a few inches each 
year. The proponents of this theory 
have pointed to the extensive rift in 
the ridge as the site where the ocean 
crust is breaking apart and spreading 
outward and new material is welling 
up to replace it. The fact that earth- 
quakes occur regularly in this region 
tends to uphold their hypothesis. 

Another phenomenon buttressing 
the theory of a spreading sea floor is 
the existence of symmetrical mag- 
netic anomalies on each side of the 
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ridge that correspond to the mag- 
netic changes in the North and South 
Poles that are known to have taken 
place. It has been assumed that the 
anomalies are caused by rocks hav- 
ing been magnetized in opposite di- 
rections as they were formed in the 
rift at different time intervals and 
then having been carried away from 
the rift on both sides by the move- 
ment of the sea floor. 

By drilling on a_ southeasterly 
track from New York City to the 
coast of Africa, the Glomar Chal- 
lenger should be able to bring up the 
physical evidence that will settle the 
question of whether or not the sea 
floor actually is in motion. If the 
ocean bottom is moving, then the 
oldest sediments should be recovered 
closest to the continents. Also, the 
sediment and rock samples recovered 
will permit a direct comparison of 
the anomalies with the known record 
of magnetic field reversals. Measure- 
ment of the remnant magnetism in 
the cores will also enable scientists to 
fill in the chronological gaps existing 
in this record. 

When the Glomar Challenger 
completes her voyage, oceanogra- 
phers will have the material in hand 
to travel at least 135 million years 
back in time. Undoubtedly, this 
new-found ability to follow the pa- 
terns of geophysical evolution fur- 
ther along toward their point of ori- 
gin will bring on a flood of new 
questions that future expeditions will 
have to answer. But the Glomar 
Challenger’s discoveries will be guid- 
ing every turn in the direction of 
their investigations. Like her prede- 
cessor, she will have decisively 
marked the path toward a solution of 
the mysteries abiding in the sea. 


41 








SCIENGE DIGEST SPECIAL 

















by Bruce Frisch 


What route and schedule HE UNITED STATES already has 
announced its intention to put 


will our astronauts follow, a man on the lunar surface. Perhaps 


and how will they travel by mid-July; maybe even sooner. 


the lunar surface ... Exciting as this thought may be, 
even more incredible lunar explora- 


tions are on the schedule. And they 

On Cc fa are well beyond just vague plans. 
An expedition to the Marius Hills 
region, south of the crater Marius, 


| we've has been worked out to the last de- 
tail. Route maps for the moon bug- 
reached gies are drawn (see page 49); the 
vehicles themselves have been pro- 
totyped and largely decided upon; 


the so have little Lunar Flying Units; 


i the logistics have been firmed up; 
| the precise itinerary for the two as- 
| e Y ioOoon tronauts who will make the explora- 
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tory trek and perform the various 
scientific missions is spelled out. 

Target date for this major lunar 
jaunt? 1974 or 75. 

The lunar landings scheduled for 
the next few years will be merely 
build-ups to this big one. 

Any real exploration of the moon 
will not be accomplished just by one 
man in far-out clothes climbing from 
a littlke Lunar Excursion Module, 
kicking the dirt around for a minute, 
picking up a rock or two and climb- 
back aboard for a rendezvous and 
fast trip home. The real explorers of 
the moon’s surface will have to have 
vehicles—both surface types and 
space types—to get around at all. 
In a clumsy space suit, an astronaut 
would never get more than 1,000 
yards from his bug-like LEM. If 
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Racing across the dunes of Long Island in a 
moon buggy built by Grumman looks like great 
fun. But when this Lunar Roving Vehicle (LRV) 
is put to use on the moon, its driver won't 
travel at 20 mph or anything approximating it. 
His maximum speed will be only 2% mph. 


pressed, he might stagger three to 
four-and-half miles. 

You might think that weighing 
only one-sixth as much as on earth 
would allow spacemen to move light- 
ly across the lunar landscape. Not so. 
Trials in several “Peter Pan” rigs, 
which counterbalance five-sixths of a 
man’s weight and simulate the weak 
lunar gravity, have shown that an as- 
tronaut will not be able to bend over 
without falling down or be able to 
kneel in his present suit. 

The portable life support system 
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on his back will limit him to three 
hours outdoors at one stretch. Each 
man working-hour on the surface 
will cost $16 million. 

Obviously, this man needs wheels. 
NASA has known it for years and 
has been developing “mobility aids” 
with several private research corpo- 
rations which have come up with nu- 
merous designs for lunar vehicles. 

These vehicles are of two basic 
types: a moon buggy (officially a 
Lunar Roving Vehicle, LRV) and a 
one-man rocket (officially, a Lunar 
Flying Unit, LFU). NASA hopes to 
have the moon buggy ready to send 
to the moon in the spring of 1973. 
The one-man rocket—a platform- 
type vehicle—may require extended 
testing before it can be used. 


Lunar Pogo by Bell Aerosystems is a version 
of the Lunar Flying Unit (LFU). With its two 
100-pound thrust, hand-controlled engines, 
astronauts will make high, quick leaps during 
extended exploration of the lunar surface. 






BELL 


AEROSYSTEMS _ 





But the first manned lunar landing 
is scheduled for as early as this July 
—too soon for either type of vehicle 
to be ready. What then will these 
Apollo astronauts accomplish by 
their mission? 

The principal aim in making the 
Apollo landings is to learn how to 
get there and prove we can do it. But 
the astronauts will also have two im- 
portant scientific missions—to collect 
35 to 40 pounds of lunar samples 
and to place scientific instruments 
that will radio information about the 
lunar surface to earth for a year. For 
preliminary analyses of the samples, 
NASA has built a whole new build- 
ing in Houston, the Lunar Receiving 
Laboratory (Science Digest, October 
1968). 

Here, samples and astronauts will 
be kept pristine—free from con- 
tamination from any earth-based mi- 
croorganism. 

Meanwhile, experiments the astro- 
nauts set up on the moon will be 
transmitting back information. On 
each lunar landing, an astronaut will 
break out one Apollo Lunar Scien- 
tific Experiment Package (ALSEP), 
lug it off a way and spread it out. 
The first ALSEP will place three ex- 
periments: a seismic station, a reflec- 
tor at which earth-based lasers can 
aim and a sheet of aluminum which 
will trap noble gases for determining 
the composition of solar wind. On 
the second trip to the moon, the 
more complex ALSEP array will be 
spread out. 

No one can say for sure what kind 
of manned expeditions will follow 
these Apollo landings until Congress 
backs one scheme with dollars. 

Partly as a result of recent cut- 
backs, NASA has not decided which 
of two approaches it will advocate, 
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Body-controlled Pogo Vehicle, another Bell 
Aerosystems development, is steered by body 
english. This simplifies the machine and is 
an optional method of controlling a Lunar 
Flying Unit instead of using hand controls. 


says Dr. George Mueller, associate 
administrator for manned space 
flight. Geologists, particularly Dr. 
Eugene Shoemaker, head of the U.S. 
Geological Survey, favor landing at a 
number of sites, he says. Others, in- 
cluding Dr. Mueller, want to estab- 
lish permanent bases. More ambi- 
tious scientific work could be carried 
out there by long-staying crews who 
would also explore the immediate vi- 
cinity by rover. 

The flyer now under study, says 
Dr. Mueller, is better suited for the 
first approach. The rover, too, is well 
suited, because it is able to make 
jong trips unmanned under remote 
control from the earth. Past NASA 
plans called for keeping larger, 
manned rovers relatively close to 
home. 

In the lush days of the space pro- 
gram, NASA figured a logical next 
step after Apollo would be two- 
launch missions. One launch would 
land cargo, the next, the astronauts. 
Planners pictured there a Mobile 
Lunar Laboratory (MOLAB). They 
would dispatch it six months ahead 
of the astronauts. When they landed 
nearby, Houston mission-controllers 
would steer MOLAB to them. In 
would climb the two astronauts for 
a 14-day, 240-mile jaunt, probably 
within a 50-mile radius. 

Bendix and Boeing, with the aid of 
General Motors Defense Research 
Laboratory in Santa Barbara, Calif., 
received fat contracts to study 
MOLAB. Both came up with big 
land-cruisers, but Bendix had the 
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larger—30 feet long. Company engi- 
neers felt the 12.5-foot-long cabin 
would be large enough to permit car- 
rying TV dinners for the crew in- 
stead of freeze-dried bags of food. 
As on all subsequent lunar rovers, 
every wheel of both was driven by 
an electric motor in the hub. 

When the budget squeeze came, 
MOLAB was put in cold storage, but 
remains alive. Geologists responsible 
for mapping possible exploratory ex- 
peditions still take it into account 
and point out its value. At best 
though, believes Dr. Wilmot Hess, 
who maps scientific duties for astro- 
nauts, a long, manned traverse will 
not take place for at least 10 years. 

As emphasis for a_post-Apollo 
program switched to a manned 
earth-orbital station, the moon buggy 
was scaled down to the Local Scien- 
tific Survey Module (LSSM) de- 
signed by Bendix. LSSM scaled in 
at 1,100 pounds empty. It, also, was 
intended to be part of a two-launch 
mission. First, it and a shelter 
equipped for a 14-day stay would be 
lowered unmanned to the surface by 
the Apollo descent stage. (In com- 
parison, the Apollo Lunar Module 
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for our first landings is designed to 
operate for 48 hours and allows up 
to 35 hours on the surface. Plans 
call for a one-day stop.) 

The two-man crew, who would 
have later landed in a Lunar Mod- 
ule, would take out the LSSM each 
day for a three-to-six-hour sortie— 
three hours with one backpack life 
support unit, six when carrying a 
spare. After each trip, the LSSM 
would be plugged into the shelter 
electric system to charge up its bat- 
teries for another outing. 

Now NASA has contracted for 
preliminary design studies for a 
futher trimmed down Lunar Roving 
Vehicle (LRV). The light, 650-pound 
moon buggy would be carried with 
the astronauts on an Extended Lunar 
Module (ELM), basically the present 
LM fitted out for a three-day stay. 
Each day the crew would drive the 
“Rover” on three three-hour explora- 
tions. They might travel as much as 
19 miles on each, keeping within 
six or so miles of the module. 

Recently, Grumman Aircraft En- 
gineering Corp., builder of the Lunar 
Module, has come up with an 800- 
pound buckboard-type buggy it has 
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sent charging through the craters of 
its simulated moonscape and bound- 
ing over sand dunes along the Long 
Island shore. The wheels of the vehi- 
cle are fiberglass reinforced plastic 
cones 40 inches in diameter and 4%- 
inch thick. To drive, the operator 
grips a single control. He pushes for- 
ward to go ahead, pulls back to stop, 
presses left or right to steer and 
squeezes for speed. When he makes a 
turn, wheel speeds change and the 
chassis bends in the middle. 

He can gun the buggy up to 20 
miles per hour, but NASA is only 
asking for nine, tops. On the moon, 
he would be unlikely to do even that 
very often. 

General Motors has found that a 
person’s tolerance to the pitching 
motion usually sets the limit on speed. 
For their MOLAB they simulated by 
computer a run across the average 
lunar landscape seen by Ranger 7. 
On earth the driver could not have 
stood going over five miles per hour. 
While GM engineers do not know 
how he would react to the moon’s 
one-sixth G, chances are he would 
slow down more, because the wheels 
would leave the ground more. 
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Four-ton MOLAB (left) would have carried 
two astronauts on a 14-day, 240-mile trek on 
moon. Plate on top is meteor shield. GM 
chassis (center) for Boeing MOLAB climbs 
easily over a pile of dirt. Like MOLAB, this 
GM Mobile Geological Lab (right) could 
house two men for up to two weeks. Air con- 
ditioned, it could hit 25 miles an hour on 
surfaced roads and climb 45 percent grades. 


While NASA has instructed the 
moon buggy’s designers to give the 
economy mission with the light LRV 
the most study, they have left open 


‘more ambitious alternatives. Second- 


ary considerations will be given to a 
similar rover weighing 1,000 pounds 
and to stays lasting up to 14 days. 

After the astronauts leave the 
moon on any of the missions, Hous- 
ton controllers will steer the Rover by 
remote control as far as 620 miles 
over the following six months to a 
rendezvous with a second manned 
landing. This stage of exploration is 
expected to begin after 1975. Imag- 
ine taking a stereoscopic-TV tour of 
craters and rilles and volcanic domes 
as a controller. It could be a nerve- 
wracking job. Because of the dis- 
tance between the moon and earth, 
the picture you received would have 
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LUNAR EXPLORATION ROUTES 


In the three-day Marius Hills mission, astronauts would drive and fly in the area of the ridge 
system that runs down the middle of the Oceanus Procellarum, the largest mare on moon. 


been taken 114 seconds ago. And it 
would take another 144 seconds for 
your steering or braking commands 
to go beaming back to the LRV. 
Grumman has run tests in which 
operators guided a Jeep or a MOL- 
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AB-type vehicle by remote control 
with all commands delayed 2% sec- 
onds. In some cases the operator was 
at one end of Long Island and the 
vehicle was at the other end at the 


company’s simulated moonscape. 
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Mission Planning Explanation 


Landing site of Extended Lunar Deploy 8 geophone array for 
Module ww Active Seismic Experiment 


Lunar Rover Vehicle (LRV) Trav- Deploy 3-geophone array for 
erses 8 Active Seismic Experiment 


Extended Lunar Rover Traverses : Lunar Flying Unit (LFU) Trav- 
erses 


Deploy communicater repeater 


Alternate landing area t 


Deploy explosive charges for 
Active Seismic Experiment 


Deploy Alsep A2 Traverse stations 




















walled cylindrical structures sunk in ground 
and heaped over with loose material for pro- 
tection. First stage of lunar base (bottom) 
might be a large landing vehicle with foldable 
dome to be inflated later for additional space. 
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Surprisingly, the driver could not 
steer confidently at any speed over 
2% miles per hour. 

Considering all the difficulties, 
GM engineers have assumed the ve- 
hicle will be driven stepwise. It 
would be commanded forward a 
short distance, and stopped while the 
Operator back on earth looked 
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around and set a new course. 

Members of the U.S. Geological 
Survey’s Astrogeology Branch in 
Flagstaff, Ariz., have studied possible 
voyages of exploration. To help them 
develop instruments and techniques 
astronauts might use on the go 
across the moon, GM built an eight- 
ton Mobile Geological Laboratory. 
The ten-foot-high, 16-foot-long, rub- 
ber-tired gargantua can house two 
men in air-conditioned comfort for 
up to 14 days without their going 
out. In addition, the astrogeologists 
use a more rover-size, stripped down 
Jeep around their simulated moon- 
scape. 

They have written two itineraries. 
The first, to the Marius Hills, one 
can imagine taking place in the mid- 
70s. The Marius Hills lie across a 
ridge system that runs down the mid- 
dle of Oceanus Procellarum, the 
largest mare on the moon.They are 
the most concentrated and varied 
array of probable volcanic features 
on the lunar surface. As such, they 
lend further suspicion that the ridge 
is similar to the earth’s mid-ocean 
ridge. 

This hypothetical expedition 
would be landed in an ELM carrying 
two men, and two flying units. A 
separate, smaller package made up 
of the rover and most of the scien- 
tific equipment would have been dis- 
patched by Titan IIIC. During their 
three-day stay, the astronauts would 
take one two-hour and three three- 
hour drives in the rover and make 
two flights with two stops each in 
one of the flying units. One flying 
unit would be reserved for rescue. As 
assigned to North American Rock- 
well and Bell Aero-systems for pre- 
liminary design analysis, the Lunar 
Flying Unit would weigh 180 pounds 
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dry. On 300 pounds of leftover des- 
cent stage fuel it would take one 
man 10 to 15 miles. The LFU will 
be able to last through at least 30 
sorties in several weeks. 

On this particular landing, the as- 
tronauts would cover about 12 miles 
in the flier, almost 14 miles in the 
rover, tote back about 880 pounds of 
samples and perform other scientific 
chores. 

Enough payload on the Titan IIIC 
lander would remain unused, NASA 
believes, to pack materials to extend 
the stay by two days and fuel three 
more flights, so they are working up 
a five-day plan for the same area. 

Flagstaff’s second expedition looks 
toward the far future. The site, Mare 
Orientale, lies at the western limb. 
To communicate reliably with the 
wanderers we would need to relay 
messages through a lunar communi- 
cations satellite. Futhermore, the re- 
sources of the expedition would have 
to match the scale of Orientale. Six 
hundred miles across, the mare evi- 
dences the most recent large meteor 
impact. The Cordillera, outermost of 
the two mountain ranges ringing the 
area, rises 20,000 feet, with sharp 
drops of over 9,000 feet. Traveling 
within the mare, a vehicle would roll 
over a smooth surface as little as 
three percent of the way. 

By the time such a trek takes 
place, we may have bases on the 
moon. For what it’s worth at this un- 
certain time, NASA planning seems 
to lean toward establishing a settle- 
ment of 12 to 18 men after a post-A- 
pollo period of vehicular explora- 
tions lasting up to two weeks. Wern- 
her Von Braun, who bossed the 
building of the Saturn V rocket, says 
with reasonable uprating it could 
handle a 12-man base. Two launches 
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a year would deliver supplies; eight 
would rotate crew, which would 
mean eight returns also. The way 
things stand now, however, the last 
Saturn V will be finished in the sum- 
mer of 1971. But a scheme for a 
reusable launch rocket is in the wind. 

Most studied, says Philip Culbert- 
son from NASA headquarters, has 
been a base for 12 to 15 men. In one 
sequence considered, the manpower 
for the base would gradually amount 
to as many as a dozen men. Four- 
teen launches over 43 months would 
deposit men and supplies. 

Further populating the moon may 
depend on locating water. “Should 
water be found in relatively easily 
developed deposits, motivation for 
more rapid buildup to large bases 
would be inevitable,” estimates Dr. 
Rodney Johnson, also from NASA 
headquarters. The water would be 
split into hydrogen and oxygen to 
fuel homeward-bound launches and 
vehicles that may include rovers, 
construction equipment, mining ma- 
chines and a fixed transportation net- 
work. Hydrogen by itself makes the 
best nuclear reactor working fluid. 

Some scientists believe we will find 
a lot of water on the moon. Richard 
E. Lingenfelter of the UCLA Insti- 
tute of Geophysics thinks permafrost 
lies about 325 feet below the surface. 
As uncovering it relieves the pres- 
sure, Lingenfelter theorizes, it will 
turn to liquid and squirt out of the 
ground with enough force to gush 
3,000 feet into the sky. 

But putting first things first, just 
getting to the moon is our immediate 
concern. With luck, that part of the 
schedule may be accomplished in a 
very few months. At this point no 
one is certain which plan will be fol- 
lowed once we’ve reached the moon. 
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Big smoke, 
little babies 


by Arthur J. Snider 


p. Gatae WOMAN who smokes 
is likely to have a smaller baby 
than a non-smoker, according to Dr. 
Harry Medovy of the Children’s 
Hospital, Winnipeg, Canada, who 
says such infants will weigh an aver- 
age of eight ounces less at full term. 

Nevertheless, they have a good 
chance of survival; perhaps even bet- 
ter than those born to non-smoking 
mothers because of their smaller size 
in passing through the birth canal. 

“However, the advantage disap- 
pears when the total reproductive 
picture is taken into account,” Dr. 
Medovy said in a report to the 
American Academy of Pediatrics. 
“The number of abortions, miscar- 
riages and reduced fertility is proba- 
bly much greater in women who 
smoke.” 

The pediatrician says it is not 
known why smoking mothers have 
smaller babies, but suggested that 
some constituents of the absorbed 
smoke, such as nicotine or carbon 
monoxide, might affect the fetus. An- 
imal experiments have shown this. 

A chest physician says there is a 
physiological basis for claims by 
some smokers that cigarettes calm 
them and by others, that cigarettes 
stimulate them. 

Dr. Andrew L. Banyai says carbon 
monoxide, a poisonous gas formed as 
one of the incomplete combustion 
products of tobacco, has an affinity 
for hemoglobin, the oxygen-carrying 
pigment of red blood cells. Carbon 
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monoxide thus reduces the oxygen- 
carrying capacity of blood going to 
the brain. The result is a slight drow- 
siness and a pleasurable, languid sen- 
sation. 

Cigarettes also depress skin tem- 
perature in the fingers and toes by 
constricting the tiny blood vessels. 
This cooling of the skin may register 
as a calming sensation in persons 
hard-pressed by strain, anxiety or 
undue excitement. 

Those who find cigarettes a pick- 
me-up are probably responding to 
the stimulating substance, norepi- 





nephrine, which is liberated in the 
body by nicotine, Dr. Banyai ex- 
plains. This may be the reason many 
people have a desire to smoke on ris- 
ing in the morning. 

Cigarettes also make people feel 
better by. increasing the heart rate 15 
or 20 beats a minute, causing a 
greater heart output and blood flow 
through the body. 
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Cigarettes can give a desired calm- 
ing or stimulating effect, but is it 
worth the price? Not in Dr. Banyai’s 
opinion. He says: 





“Because of its possible grave 
pathologic consequences, cigarette 
smoking must be considered an 
undesirable, hazardous euphoriant.” 





Non-bibulous baggy eyes 


The baggy-eyed fellow trooping 
into the office amid the knowing 
smiles of his colleagues has a medi- 
cal excuse for his seeming hung-over 
appearance. 

He was born that way. 

“While most people regard the 
puffy eye as a sign of dissipation, the 
problem arises in many cases as a re- 
sult of a congenital condition,” ex- 
plains Dr. McCarthy DeMere, a 
Memphis plastic surgeon. 

Some people are born with a weak 
membrane lining the bony socket of 
the eye. This permits the liquid fat 
around the eye to push outward, 
forming a hernial sac in the lower 
eyelids. The hernia causes symptoms 
just like a hernia elsewhere in the 
body. 

The late comedian, Fred Allen, 
Senator Everett Dirksen and the late 
Alfred P. Sloane are typical of the 
congenital type, he points out, add- 
ing: “The true orbital herniation pa- 
tient has been unfairly maligned ever 
since the early Greeks wrote, ‘As in 
the eyes, when the lower lids are 
pendulous, you may know a bibul- 
ous fellow’.” 

The surgeon is particularly solicit- 
ous of young people for whom the 
baggy eyes constitute a cosmetic de- 
fect. “We recently had a young lady 
in her 20s who works in a beauty 
parlor,” he said. “And every day 
somebody would make some kind of 
a remark to her, like ‘Boy, you must 
have had some party last night’. This 
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girl doesn’t drink or party. She just 
had to take it.” 

Surgery is able to correct the con- 
dition by attaching the weak mem- 
brane to stronger connective tissue Ov- 
erlying the orbital rim. The two-hour 
operation also can be performed on 
older persons for whom baggy eye- 
lids are part of the aging process. 


New sight with sound 


Ultrasound, high frequency vibra- 
tions beyond the hearing capability 
of the human ear, have been used in 
the past for cleaning machined parts, 
testing industrial processes, stimulat- 
ing circulation and cleaning kitchen 
pots and pans. 

Now it has been called upon for a 
new assignment. A New York eye 
surgeon uses ultrasonics to remove 
cataracts—eye lenses which have be- 
come opaque to light. 

Dr. Charles K. Kelman of Man- 
hattan Eye, Ear and Throat Hospital, 
New York, causes an ultrasonic nee- 
dle probe to vibrate at 40,000 cycles 
a second, which imparts enough en- 
ergy to the lens to liquify it. The 
fragments of lens are sucked out 
through the hollow needle. 

Dr. Kelman says the technique is 
much faster and less traumatic than 
conventional surgery. Instead of a 
week in a hospital bed, and more 
days recuperating, the patient can re- 
turn to work in a few days. The con- 
ventional incision requires six to 
eight stitches to close. For ultrason- 
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ics removal, a tiny incision only large 
enough to insert a needle probe is re- 
quired. A single suture can close it. 

The technique is still under devel- 
opment and not widely used but Dr 
Kelman believes that one day it will 
make cataract removal relatively 
minor surgery. 





Resodding the scalp 


“Thick hair, thick head.” 

“What He hath scanted man in 
hair, He hath given him in wit.” 

“Grass will not grow on _ busy 
streets.” 

These and many other witticisms 
have been penned to console the 
bald, yet through the ages there con- 
tinues an unrelenting search for rem- 
edies. 

In recent years, plastic surgery— 
the art of resodding the scalp by 





transferring hair from fruitful areas 
to barren spots—has drawn the most 
attention. Dr. Norman Orentreich of 
New York City developed a punch 
technique that replants tiny plugs of 
hair from the back and side of the 
scalp to the top. 
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Another new operation has just 
been reported in the “Journal of the 
International College of Surgeons” 
by Dr. Louis J. Feit, director of plas- 
tic surgery, New York Polyclinic 
Medical School and Hospital. De- 
signed chiefly to restore the frontal 
hairline, it is called the bilobe flap. 

“Once the patient has the natural 
looking front, he doesn’t worry about 
the back,” Dr. Feit explains. “He 
can, if he chooses, wear a hairpiece.” 

Dr. Feit takes a flap of hair from 
each side of the head, rotates and 
pulls them toward the brow. To re- 
place the denuded portion of the 
head, the skin is pushed forward 
from the neck, where it is very mo- 
bile. No replacement graft is neces- 
sary. 

The flaps contain 100 to 500 hairs 
as compared with only five to ten 
hairs in the punch grafts, the surgeon 
explained. In addition, the graft in- 
cludes the epidermis, dermis and un- 
derlying tissue of fat glands, sweat 
glands and supportive circulation. 
The donor site is healthy since the 
hair there is fed with the large tem- 
poral blood vessel. 

The newly-transplanted hairs are 
permanent and grow rapidly. 





Lead in the head 


By whirling a patient in a centri- 
fuge normally used in space re- 
search, a bullet in the brain of a 63- 
year-old cook has been repositioned 
to a safer spot in his head. 

The man had been shot twice dur- 
ing a restaurant robbery. Bone and 
bullet fragments were removed by 
Dr. James W. Markham of 
O’Connor Hospital, San Jose, Calif., 
but the main part of the .22 caliber 
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bullet remained. It then shifted into 
the third ventricle, a cavity in the 
center of the brain through which all 
brain fluids drain. If the bullet 
moved only a few millimeters, it 
would block the opening of the 
drain, resulting in a death because of 
the buildup of fluid pressure on the 
brain. 

An operation to remove the bullet 
was considered too dangerous. Dr. 
Markham conceived of the idea of 
subjecting the patient to the whirling 
motion of the centrifuge at a speed 
that would subject the lead bullet to 
six times the force of gravity— 
enough to move it through soft brain 
tissue. The man was placed in the 
machine at the Ames laboratory of 
the National Aeronautics and Space 
Administration. The spinning motion 
moved the bullet out of the third 
ventricle into the lateral ventricle, a 
site where it could do no harm. 


Diabetes may be dad’s 


Physicians in training at the Indi- 
ana University Medical Center are 
being taught to ask their patients 
about the quirks and miseries of 
their ancestors. 

The reason lies in a growing body 
of evidence that patients can inherit 
a genetic factor which may be im- 
portant to their health. Some of these 
factors work directly to produce 
more than 2,000 inherited diseases so 
far known, such as diabetes. Others 
work more subtly. They are the in- 
herited factors which increase the 
risk of high blood pressure, for ex- 
ample. Still other patients may have 
inherited a chemistry which reacts 
violently to specific drugs. Diseases 
which are easily treated in some peo- 
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ple may actually be fatal to others. 

A patient may not know that an 
ancestor had diabetes. But he may 
have noticed that he seems to have 
Uncle Fred’s unquenchable thirst, 





which could be a symptom of dia- 
betes. 

The importance of detecting inher- 
ited disease early lies in the capabil- 
ity of limiting its effect, explains Dr. 
A. Donald Merritt, chairman of the 
department of medical genetics at In- 
diana University. 


Football exercise foibles 


Exercises performed by football 
teams before games are usually more 
“show” than useful, says Dr. Richard 
H. Pohndorf of the University of II- 
linois physical education department. 

They may even be harmful. Deep, 
forceful knee bends, duck waddles 
and other maneuvers which cause 
forceful bending may actually be 
harmful by increasing susceptibility 
to knee injuries, he says. 

“Side straddle hops (jumping 
jacks) are almost worthless,” he con- 
tends. “The ‘rocker’ exercise (lying 
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on the front and rocking back and 
forth) does nothing but possibly 
bruise the breast bone. Crossing the 
legs in a standing position and touch- 
ing toes may injure the groin or 
hamstring muscles or strain the 
lower back.” 

Pohndorf says the pre-game exer- 
cises are usually part of the ‘“mysti- 
cal or pagan” rites to help set the 
stage for the game. 

In another area of football condi- 
tioning, Dr. Pohndorf says the idea 
of giving players honey just before a 
game to raise their energy levels is “a 
foolish fad.” 

“Honey elevates the blood sugar 
and this tends to make the player 
more lethargic,” he points out. 

The tendency to feed players 
steaks is also wasteful and a costly 
diet fad. Other less expensive protein 
foods are just as nutritious. 

Even though it is known that min- 
imum weight makes a player faster 
and more agile, many coaches and 
players believe that loss of weight is 
also a loss of strength. They believe 
mistakenly that one converts fat into 
muscle through hard exercise. 
“There are still many training ta- 
bles that pay little attention to die- 
tary planning other than volume,” 
says Pohndorf. They provide a feed- 
ing station and let the players go at it 
in a wanton manner. The fat and 
protein eaten before a game provides 
a gastric problem. Because of slow 
peristalsis (stomach churning in 
digestion), the food acts like a swal- 
lowed shot-put, lodged in the 32-foot 
alimentary canal to be carried 
around during the game.” 

Compared to such sports as rugby, 
football is not a fitness demanding 
game, the scientist said. The sum of 
times the ball is put into play until 
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the whistle blows to end play is 
about 12 minutes. Since most players 
are specialists on offense or defense, 
they are under actual game condi- 
tions for about six minutes in all. 

“Each player travels about a mile 
during the afternoon and much of 
this comes from running onto the 
field and returning to the bench.” 
says Dr. Pohndorf. 


Cancer cream shows promise 


A cream containing the cancer- 
fighting drug, 5-fluorouracil, or SFU, 
is being applied to the skin for treat- 
ment of skin cancer at the Tulane 
University medical school. Dr. Mar- 
tin S. Litwin, assistant professor of 
surgery, says no recurrences of can- 
cer have been seen following treat- 
ment of 146 cancerous skins areas in 
61 patients. Some have been followed 
up for as much as two years. 

Patients apply the cream once a 
day for six to 12 weeks. Many had 
undergone surgery for previous skin 
cancers and “were running out of 
skin.” 

The victims included many farm- 
ers who were sensitive to the ultra-vi- 
olet rays of the sun. Their cancers 
were especially prevalent under the 
eyes, on the back of the hands and 
on the bridge of the nose. 


The ointment works rapidly, Dr. . 


Litwin explains. During the 10th to 
14th day of treatment, the cancer be- 
comes inflamed. In two or three 
weeks, a scab appears and eventually 
drops off after healing has started. ‘ 

“The surface of the cancer seems 
to be ‘melted’ by the 5 FU and the 
whole body seems to reject the ma- 
lignant cells.” says Dr. Litwin. ‘“Nor- 
mal cells are not affected.” 
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HIS SPRING, Northwestern Uni- 
cd Ehweres investigators will study 
the body of a Weddell seal that died 
approximately 2,000 years ago but is 
still in remarkably good shape as 
can be seen in the photograph above. 

The animal has been preserved in 
the frigid atmosphere of Antarctica’s 
dry valleys, where about 90 ancient 
specimens have been discovered by a 
National Science Foundation team. 
The Northwestern researchers will 
compare the tissues of the preserved 
seal with those of a modern Weddell 
seal to see what genetic and cellular 
changes have occurred. 

In particular, they'll be studying: 
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the content of deoxyribonucleic acid 
(DNA) and ribonucleic acid (RNA) 
in the tissues; the glycolytic enzymes 
in the muscle tissue which might still 
be functional; the structure and 
function of cells; enzymic activity 
within cells; structure of whole or- 
gans; intestinal bacteria. 

The McMurdo seals are by no 
means the oldest preserved speci- 
mens of animals known. The Sibe- 
rian mammoths have been carbon 
dated at up to 30,000 years old, but 
treatment with chemical preserva- 
tives and storage in heated museums 
has made them unsuitable for de- 
tailed biochemical studies. 





Earth is slowing down 


Two paleontologists from Yale 
University say the earth is slowing 
down. Counting living mollusks’ 
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growth increments—one thickness of 
shell material in a given amount of 
time—as a basic time unit, Giorgio 
Pannella and Copeland MacClin- 
tock measure the fossilized shells of 
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Freeze-dried mouse is held by research as- 
sistant at North Texas State University zool- 
ogy museum, Denton, Texas. Water is ex- 
tracted from animal’s body in frozen vacuum 
state, so it is preserved without decay. Result 
is life-like light specimen good for museums. 
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ancient mollusks. They calculate that 
in the Cambrian Period, some 500 
million years ago, the lunar month 
was about 31.56 days long. Now it is 
only about 29.17 days. The slow- 
down rate was apparently higher 
around 280 million years ago and 
then again from about 75 million 
years ago to the present. 





Chemical transfer of fear 


Proponents of a chemical transfer 
of learning got a big helping hand 
from Dr. Georges Ungar of Baylor 
University College of Medicine re- 
cently. He claims to have transferred 
an extract from the brains of rats, 
made fearful of a dark box, into 
mice who had not been trained. The 
mice became more fearful of the 
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box. Four laboratories other than 
Dr. Ungar’s have had similar results; 
two report negative results. Dr. 
Ungar thinks the transfer factor is a 
specific agent concerned solely with 
dark avoidance. Extracts from donor 
animals trained in another avoidance 
reaction did not affect dark avoid- 
ance in the recipients, and vice versa. 





Itsy bitsy Icarus? 


Icarus, the asteroid that came with- 
in 3.05 million miles of earth last 
summer (Science Digest, June 1968) 
is smaller than astronomers had be- 
lieved. The Jet Propulsion Laboratory 
at California Institute of Technology 
tracked the asteroid with radar dur- 
ing its closest approach and reports 
it is about a half-mile in diameter. 

Before the radar estimates were 
made, Icarus was thought to be about 
a mile in diameter. The revised esti- 
mate makes Icarus small enough to 
be lost in Grand Canyon, as Dr. 
Richard M. Goldstein of JPL’s Radar 
Astronomy Section pointed out. 

“We found indications, too, that 
Icarus is rough, even jagged, and 
perhaps shaped like a peach stone,” 
said Dr. Goldstein. “However, the 
radar reflections are unable to indi- 
cate whether the surface might be 
stoney or metallic.” 

Caltech made seven probes of 
Icarus over a three-day period at 
JPL’s Goldstone Tracking Station in 
the Mojave Desert. 





Sneeze in the sun 


So you think you'd like to move to 
a warmer climate to avoid colds? Ac- 
Science Digest 
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cording to a University of Wiscon- 
sin-University of the Philippines 
study, you may sniffle more than 
ever in the tropics. The incidence of 
respiratory infections and their rela- 
tive importance were greater in Phi- 
lippine students than in Wisconsin 
students, averaging 64.2 percent of 
total admissions at the Philippines in- 
firmary and only 30 percent of total 
admissions at Wisconsin. The esti- 
mated rate for respiratory admissions 
of 49.4 per 1,000 students in the 
Philippines was more than double 
that of the University of Wisconsin’s 
24.3. 





Persistent Pueblo culture 


The endurance of the ancient 
Pueblo Indian culture in the Ameri- 
can Southwest is “the most remark- 
able example of ethnic tenacity in 
the New World,” according to an an- 
thropologist who is himself a Pueblo. 
Dr. Edward P. Dozier of the Univer- 
sity of Arizona reports that Pueblo 
beliefs, religious rites and communal 
way of life persist along the Rio 
Grande River in northern New Mex- 
ico and northeast Arizona. 

Few Christian beliefs and rituals 
have become part of the Pueblo cul- 
ture after hundreds of years of 
forced indoctrination, first under the 
Spanish and later, towards the end of 
the 19th century, by the U.S. At one 
time, Indian children were forcefully 
recruited under U.S. laws and sent to 
boarding schools where the Indian 
language and customs were prohib- 
ited. 

Instead of eliminating the Pueblo 
culture, the restrictive measures 
drove it underground. In the 1930s, 
U.S. policy underwent a shift; now 
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the trend is to protect Indian culture 
and customs. Indians are given con- 
siderable autonomy over internal af- 
fairs and any changes take place at 
the pace they set themselves. Under 
the new regime, the Pueblos have 
gradually shifted from dependence 
on subsistence farming and an econ- 
omy based on corn, beans and squash, 
to a cash system. 

The Pueblo culture had its 
“Golden Age” in the 14th century, 
when it covered vast portions of the 
southwestern United States. The In- 
dians built two-, three- and even 
four-story apartment-like dwellings 
and used ditches, dikes and canals in 
the larger towns. Towards the end of 
the 1300s, however, the Pueblos 
abandoned many flourishing towns 
and retreated to isolated villages in 
other sites. The reasons for the re- 
trenchment remain a puzzle to an- 
thropologists. 





We’re more like pigs 


“Man is more nearly a pig than a 
dog,” says Dr. Alfred Edward of the 
University of California at Davis, 
who is raising miniature pigs for 
medical research. Pigs get arterio- 
sclerosis and ulcers, Dr. Edward 
points out. Their heart is in the same 
location as man’s and has the same 
structure. Miniature pigs are even 
closer to man than normal sized 
swine. An adult miniature weighs 
from 140 to 160 pounds, more near- 
ly the average weight of adult man 
compared. to two or three times as 
much for a standard pig. The small 
swine at Davis are a cross between 
the North Carolina guinea hog, the 
Louisiana Piney Woods pig and a 
wild Mexican hog. 
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Keeping out the heat (below) from sun-exposed 
windows can now be as easily done as said. 
Solar-X Architectural film is a thinly metal- 
lized clear film that is permanently applied to 
insides of windows and reflects away solar 
energy, thus keeping rooms cooler, without 


distorting the view. Developed by Solar Con- 


trol Products, Box 251, Allston, Massachusetts. 


Formant generator, a device developed at IBM, 
Triangle Park, N.C., which synthesizes human 
speech, is shown above being tested by sound 
spectrogram. Generator produces the re- 
sonances of the human vocal tract and can be 
used to provide stock market quotations, tele- 
phone information assistance and _ satellite 
commands. Device uses computer-based system 














































A computer-controlled optical system may bring dead 
oil fields back to life by analyzing old well ‘‘logs’”— 
wavy lines on rolls of paper which indicate subsurface 
geological conditions. Mobil Oil Geophysical Services. 





Industrial cutting and welding may be 
more cheaply done thanks to an electron 
gun (above) developed at Harwell, Eng- 
land’s Atomic Energy Research Establish- 
ment. Device is useful in cutting and 


profiling silica and aluminum and other a 
metals. Gun can be made at exceed- i eee & 2¢ 42 b>. 
ingly low cost according to report. F [333 aS OS mp. 
a nn BBR. 
“Airbrasive”’ (left), an industrial Do =e Sc Gh. 
tool originally intended for cut- S See i 
ting fragile or brittle materials . - 23 ee am k 
with a thin stream of com- : = at Ga ee ee 
pressed air, is being used to on 335i 48 8 oh 
clean ancient artifacts at the @ Bu an am “a BP 
Smithsonian Institution in Wash- 2 2 ee 


ington, D.C. Developed at the 
Pennsalt Chemicals Corp., New 


York, N.Y., the air gun is be- Space window (above) for inflatable structures that may 
ing used to clean this ancient house space explorers is made of silicone polymer. 
American Indian leather cape. When collapsed or folded, very little room is taken in 


the spacecraft. By UniRoyal, Inc., New York, N.Y. 


Fire extinguisher for outer space 
(right) has been developed by 
Southwest Research Institute, 
San Antonio, Tex. Extinguisher 
consists of a pressure vessel 
containing a specially designed 
bellows. Layer of freon gas lies 
between vessel and _ bellows. 
The gas forces the bellows to 
contract and expel the exting- 
uishant even in a weightless 
state. It weighs less than eight 
Ibs., and was aboard Apollo 9. 
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Flying at supersonic speeds at great 
height creates problems of air pres- 
sure, weightlessness and many others 
for SST passengers. Oxygen masks 
like the one above will be available 
aboard France’s SST, Concorde 001. | 
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AVIATION 


Can passengers 


take the punishment 


of 


Supersonic flight? 


Ms. of the aviation skeptics 
stopped shouting, “Man wasn’t 


meant to fly!” decades ago, but a 
whole new generation of doubters 
has been spawned by the SST. “Man 
wasn’t meant to fly at supersonic 
speeds!” is their new cry—and the 
way things have been going, they 
may be right. 

Even if you completely disregard 
the fact that the SST was designed 
primarily to carry large numbers of 
people and look at it purely as an 
engineering venture, an experiment 
in flight, the skeptics’ case gets all 
the stronger. The plane has been 
plagued by one engineering blunder 
after another. (Read “Engineering 
Shambles: the SST,” Science Digest, 
January, 1969.) 

First flight dates on the Concorde, 
the joint British-French SST project, 
are already a year late. The Ameri- 
can SST by Boeing is still stuck on 
the ground and has gone through one 
major design change after another. 
The only SST to have made it into 
preliminary sub-sonic flight is the 
Soviet Union’s TU-144 which first 
flew in January. 

But the problems of making the 
airplane fly are by no means the 
major ones—there’s a whole snakes’ 
nest of problems that can’t be totally 
solved until after the plane is in the 
air. The problems involve people. 
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SST designers expect to cram as 
many as 250 passengers, their lug- 
gage and additional cargo (totaling 
56,000 pounds) into a practically 
windowless, city block-long machine 
and fly them all a Mach 2.7 (1,800 
mph) 15 miles high in the sky. 

All four countries involved in SST 
programs have been experimenting 
for years with the human factors of 
supersonic flight. Can passengers 
really stand up under the physical 
stresses of flying so fast and so high? 
Sud Aviation, the French company 
which has built and will soon test fly 
the Concorde 001, has a team of 
physicians, designers and technicians 
working together to make sure that 
they don’t wind up with an SST-full 
of injured or dead passengers whose 
blood has boiled at 82,000 feet or 
have been quick-frozen at 15 miles 
high in the stratosphere. These two 
physical dangers are the most ex- 
treme and the most unlikely, but 
there are numerous physical dangers 
and discomforts that must be elimin- 
ated before any SST can begin flying 
passengers anywhere. Obviously fly- 
ing at 1,500-plus is going to present 
some difficulties. The temperature of 
the aircraft’s outer skin reaches al- 
most 200°F. at Mach 2.2 and can 
soar as high as 450° to 500°F.—far 
beyond what man or machine can 
tolerate. In order to lower these 
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Volunteer enters heat caisson (below) to test pressure 
suit which simulates sea level even though caisson pres- 
sure is like that at 82,000 feet. Imperfection in suit 
could mean death. To test effects of high altitudes 
on hearing (right) volunteers enter pressure units and 
then have hearing tested with sounds ranging from mono- 
tones to shrill screams. Body functions under various 
atmospheric pressures are tested by Concorde team 
(below). They’re measuring characteristics of pulmon- 
ary ventilation. Electroencephalogram (opposite) meas- 
ures brain waves of volunteer who is reacting to visual 
phenomena such as the intensity of light and colors. 
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temperatures, the Concorde has re- 
frigeration tubes which wind through 
the walls of the aircraft. 

The greatness of the intended 
cruising altitude is another compli- 
cation. The Concorde team is doing 
intensive research with pressurized 
cabins and high-altitude garments 
and masks. Volunteers enter heat 
caissons or pressurized units that can 
simulate the pressure of any altitude 
from sea level to 15 miles high. 

The volunteer wears a special suit 
and mask that can maintain an opti- 
mum pressure and temperature— 
even when the pressure in the heat 
caisson corresponds to that of alti- 
tudes approximating spacial vacuum. 
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The cabin of the Concorde 001 
will be pressurized, and passengers 
will travel in an environment as plea- 
sant as at sea level. But Concorde is 
studying the pressure suits all the 
same as an emergency precaution. 

Fifteen miles above the earth the 
brightness of the sky is about one- 
third of that on the ground at noon. 
The blue dwindles in color, and is 
replace by a tremendous glare that 
could permanently damage the eyes. 
All windows on the Concorde (tiny 
though they are) will be tinted to 
protect the passengers. Pilots will 
wear special protective goggles. 

Since most SST flights will not last 
more than a couple of hours, no one 
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is likely to suffer any eye damage 
from the glare. 

Just getting up there to that great 
height is a potential discomfort for 
the SST passenger. If you are im- 
pressed by the rate at which ordinary 
jet airliners climb, you will be 
shocked by the acceleration rate of 
the SST. When it comes time for the 
pilot to level off after a steep climb 
to his cruising altitude, the passengers 
may go through a period of weight- 
lessness. Books, magazines and drinks 
may suddenly attach themselves to 
the ceiling because of the abrupt 
change in direction. 

The Concorde team is also working 
on a filter system that will provide 
fresh air for passengers. This is a 
must because when the plane is above 
65,000 feet (12 miles), a region is 
entered that is dense with ozone. If 
too much of this ozone, a toxic 
form of oxygen, enters the cabin, the 
possibility of the passengers’ hem- 
orrhaging becomes almost certain. 
Even if small amounts of this gas 
creep into the cabin there could be 
irritation to the respiratory system. 
And since the stratospheric air out- 
side must be utilized and mixed with 
oxygen, something has to be done 
about the ozone. The filter apparatus 
on the Concorde will decrease the 
density of ozone to .1 in a million 
parts—well below the margin of 
safety. 

Even though the Concorde team 
is certain that passengers are in no 
immediate danger, they are not so 
sure about the SST crew’s safety 
as far as protection from cosmic rays 
is concerned. Above 69,000 feet 
cosmic rays become quite intense— 
three times as strong as at sea level. 
The rays are not dangerous if a per- 
son is exposed for only a few hours, 
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which is the length of a normal SST 
flight; but pilot and crew would be 
making numerous flights and could 
be in serious danger. To avoid such 
dangers, crews will not fly more than 
50 hours per month at the high alti- 
tudes. 

One of the most difficult phys- 
iological effects of flying at super- 
sonic speeds in the shift in “circad- 
ian rhythm.” The natural biological 
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clock that is within all of us gets 
thrown out of whack when we cross 
oceans or continents. The French 
are studying circadian rhythms by 
sending volunteers down into caves 
for periods up to six months long. 
There they live completely alone 


without any concept of time. (Read 
“Six cave explorers who lived out- 
side of time,” page 8, this issue.) 
Physiologists have no cure for “jet 


t-_ 
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exhaustion” caused by the upset of 
biological clocks at this time. 

The list of physiological complica- 
tions during supersonic flight goes 
on and on. Many of them have been 
solved—at least on paper or in the 
laboratory. But no one can be cer- 
tain what will happen when SSTs 
start flying on a regular basis. Earli- 
est estimates indicate service by 1976. 


The metabolism of a pilot is checked 
(opposite) during his stay in a pressure 
unit which is simulating a very high 
altitude. He is asked to do certain 
exercises while wearing a pressure suit. 
The facial covering is an oxygen mask. 
Pilots go through tests in a centrifuge 
(left) which is duplicating the gravi- 
tational pull exerted on an airplane 
at very high acceleration. The pilot is 
rotated rapidly in the centrifuge and 
the effects are monitored by physi- 
ologists. Russia’s SST, the TU-144 
(below) was the first of the supersonic 
planes to fly. Even though it flew only 
at subsonic speeds, it is well ahead 
of the SST programs of France, Eng- 
land and the United States. It is shown 
here with a Soviet fighter plane escort. 


Pictorial Parade 
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BOTANY 


Who says that a Garden of 
Eden has to exist in the wilder- 
ness? St. Louis has come up 
with an indoor Eden that is 
sheltered by a strange-looking 
flying saucer-shaped structure. 
This geodesic dome _ harbors 
plants from all over the world 
with wide-ranging climate de- 
mands—all of which are being 
satisfied by a unique climate 
control system—a _ Climatron. 
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EDEN 
under 

a 
geodesic 
dome 
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by Barbara O’Connell 


HE ATMOSPHERE is definitely 
4 etn lush_ green foliage, 
some of it 70 feet high; a balmy 
breeze, a splashing, 12-foot water- 
fall. And isn’t that a banana tree, 
complete with a ripening bunch of 
fruit? Arching high above, however, 
is a domed roof. The tropical scene 
is part of St. Louis’ Climatron, a 
greenhouse as different from the tra- 
ditional rectangular structure as a 
car is from a buggy. 
In the first place, the Climatron 
looks different. Opened in 1960, it’s 
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Sitting in the traditional surroundings of the Mis- 
souri Botanical Garden, the Climatron approach of- 
fers an intriguing view to the visitor who can’t help 
but be curious to discover what lies beneath that 
geodesic dome. Once inside (above), the visitor ex- 
periences the sensation of traveling from a dry, hot 
climate to the humidity of a real tropical rain forest. 


a geodesic dome, the structure in- 
vented by architect Buckminster 
Fuller, who served as a consultant 
when the St. Louis dome was 
erected. The roof and walls consist 
of two layers of lightweight alumi- 
num tubing arranged in hexagonal 
patterns, the inner layer lined with 
plexiglas and suspended from the 
outer. Seventy feet high and 175 feet 
across, it shelters more than half an 
acre of growing space. 

Perched in the traditional sur- 
roundings of the Missouri Botanical 
Garden, the Climatron looks like a 
flying saucer about to take off, an ef- 
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fect that’s heightened at night when 
its blister-shaped skin is illuminated. 
The unusual appearance of the Cli- 
matron is actually a by-product of its 
function; Dr. Frits W. Went, the 
Garden’s director, wanted a green- 
house that could grow tropical plants 
well. In the Climatron, he has it. 
“There are no dark corners, no in- 
ternal supports in here,” pointed out 
Dr. Derek Burch, chief horticulturist 
at the Missouri Botanical Garden, as 
we walked through the dense foliage. 
The Climatron, he told me, has 
over 1,000 varieties of plants, all of 
them tropical but hailing» from var- 
ious parts of the world: Hawaii, the 
West Indies, Africa, Indonesia, etc. 
How can one big room keep all these 


“Nerve center’ of Climatron (top) is 
15- by 20-foot panel just inside door ~ 
that controls fans, vents, spray nozzles. 
Lights around perimeter (below) light 
Climatron at night, and metal sensors 
keep tabs on temperatures in green- 
house. Banana trees, water fall (right) 
add touch of tropical forest lushness. 
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plants happy? The secret is in the 
building’s unique climate-control sys- 
tem. The “nerve center,” a 15- by 
20-foot panel just inside the door, 
controls a system of fans, vents and 
spray nozzles that can automatically 
give a tropical plant just the climate 
it wants: a breezy Hawaiian climate 
in one area; a dry, hot climate in 
one; a humid rain forest in another. 

“No other greenhouse has such a 
range of tropical climates under one 
roof,” remarked Dr. Burch. 

The system, he explained, works 
like this: Warm air from the Gar- 
den’s main boiler house comes in 
through a tunnel and is released at 
one side of the Climatron through 
unobtrusive vents. This area is hot 
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and dry. As the air crosses the Cli- 
matron, aided by giant fans, it picks 
up water from the foliage and care- 
fully-arranged ponds, arriving at the 
center as hot, moist air—a typical 
rain forest climate. Then the air 
drifts down to the “Little Hawaii” 
area, and it’s cooled by mist nozzles. 

An in-between area, cooler and 
dryer than the rain forest but hotter 
than Hawaii, provides a “high trop- 
ics” atmosphere. 

Outside climate plays an important 
role in the way the equipment oper- 
ates. In winter, the Climatron is 
usually heated only; in St. Louis’ hot 
summers, on the other hand, it’s 
cooled. During the mild fall and 
spring weather, both heating and 
cooling systems may be at work. 

A dozen sensors keep tabs on the 
temperatures at various points in the 
Climatron. Most of the sensors are 
now hidden by foliage, but one in 
the high tropics is still visible—a tall 
metal tube topped by a metal box. It 
looks like a peculiar flower. Inside 
the box is a thermometer. The sen- 
sors are connected to the nerve cen- 
ter panel by cables, their readings 
appearing automatically on a graph. 

“All we have to do is take a look 
at the graph and we can see what the 
temperature is anywhere in the Cli- 
matron,” noted Dr. Burch. 

What if something goes wrong—a 
power shortage, for example? “That 
happened once a year or two ago 
during the summer,” he said. “But 
we have an auxiliary generator now 
so we used that until we got power 
again.” A system of “overrides” 
makes it possible to change the tem- 
peratures manually if the outside 
weather changes drastically or for, 
say, an evening social event when 
higher day temperatures are desira- 
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ble instead of evening temperatures. 

Tropical plants flourish under 
these carefully-controlled conditions. 
At the end of the Climatron’s second 
year, most of the vegetation already 
looked just as it does in the tropics 
—possibly even a little better, since 
it isn’t subject to damage from the 
weather and animals. Now trees like 
the balsa and some of the palms 
push their tops against the roof, 70 
feet up. Visitors keep telling the Cli- 
matron staff that they’re going to 
have to cut back those trees. 

“The joke is,” said Edgar Ander- 
son, a staff member, “that a good 
many of them have been cut back, 
some of them repeatedly.” In fact, he 
added, cutting back, pruning and the 
removal of whole plants are among 
the Climatron’s main operations and 
the surplus vegetation is removed by 
the truckload. Scars are rapidly cov- 
ered by new growth. 

“We took out 60 trees just this 
past summer, and I'll bet you can’t 
tell where they were,” put in Dr. 
Burch. I couldn’t, either. 

The changes in temperature and 
humidity in the Climatron were ap- 
parent as we walked around the 
building. As we went from the dry, 
hot area—a little unpleasant—to the 
rain forest, I could feel the air be- 
coming more moist. The “high trop- 
ics” area, where economic plants like 
coffee and cocoa are grown, was 
cooler. Occasionally, a big drop of 
water fell on my notebook as I 
wrote. In winter, I was told, the 
warm air hits the cold dome, causing 
moisture to form. It runs down to 
the metal supports, collects there and 
eventually drops. 

Some visitors like the falling mois- 
ture, Edgar Anderson indicates—it 
reminds them of the real tropics, 
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where it’s almost always dripping. 

After inspecting the high tropics, 
we walked down a sloping path that 
took us to an area some 12 feet 
below the level of the rest of the Cli- 
matron—Little Hawaii. Here the air 
was pleasantly warm, with a cool 
breeze, a typical oceanic climate. 
Most of the flowering plants grow 
here. At one point we passed the sole 
commercial enterprise in the Clima- 
tron—a small nut machine vending, 
not peanuts, but Macademia nuts, a 
Hawaiian nut. 

Little Hawaii has one exhibit that 
invariably draws “oh’s” and “ah’s” 
—a glass-walled pond divided by a 
path through which visitors can 


walk. The pond bottom is about 
waist high, so you look up at the sur- 
face of the water, an odd sensation. 
Tropical fish dart among water lilies 
growing in pots in the clear water. 


“We've had more trouble with this 
pond than anything else in the Cli- 
matron,” observed Dr. Burch. “We 
just got rid of an algae that made 
the water murky—now it’s pretty 
clear.” He pointed out a system of 
lights that illluminate the water. 

In an actual pond, of course, the 
water would be somewhat murky, 
but the Climatron staff tries to im- 
prove on nature a little for display 
and educational purposes. “What we 
do is not reproduce but simulate,” 
explained Dr. Burch as we climbed a 
flight of stairs back to the rain forest 
area. “In a real rain forest, for exam- 
ple, the vegetation grows straight up 
and it’s very dark. But a real rain 
forest is too dull. We create this ver- 
tical effect but show some of the 
plants that grow in the tops of trees, 
too.” 

He pointed out a number of these 
little-seen plants that have been re- 


72 


moved to sites near the ground: or- 
chids, ferns, a plant of the pineapple 
family. “You wouldn’t see these at 
all in a rain forest unless you 
climbed up to the tops of the trees,” 
he said. : 

The full potential of the Climatron 
hasn’t yet been realized, Dr. Burch 
thinks. Plants that do best under cer- 
tain conditions are growing under 
other conditions simply because 
space was available for them there. 
He and his staff are busy moving 
plants around so that all plants that 
like a dry, hot climate will be in the 
appropriate area, all plants that flour- 
ish in moist, hot zones will have opti- 
mum conditions, and so on. The 
changeover should take a few years. 

He talked about his plans in front 
of the dry scrub area, now contain- 
ing a number of plants other than 
those native to the climate. “This 
Bullhorn acacia is typical of the 
plants that will remain in this area,” 
he says, pointing out a tall, sparsely- 
leaved plant with long thorns. “The 
palms will stay, too. If you'll look at 
these thorns on the acacia you'll see 
they're hollow. Ants live in them and 
protect the tree from other animals. 
They sustain themselves by eating 
parts of the leaves. 

Will there be acacia ants in the 
new dry scrub area? 

“No,” he smiled. “They’re a little 
too fierce for our visitors.” Except 
for the tropical fish and a few native 
Missouri birds that get into the Cli- 
matron and can’t (or won't) get out, 
animal life is one thing the Clima- 
tron lacks for true tropical realism, 
he admits. The small Climatron staff 
can’t handle both animals and plants. 
“We're botanists, not zoologists,” he 
points out. 

Good ones, too. 
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. . what causes the sun’s coronas—both near 
and far? What curious phenomena they create 
in Earth’s atmosphere? What part the sun 
plays in the five ways the world may end? 





... that the world’s smallest monkeys—pigmy 
marmosets—are the size of mice, weigh a few 
ounces, are talkative, snippy. 


. . . how computers 
are programmed to 
draw pictures? How 
sketches like the one 
here, drawn by an 
electronic brain in 
London, was a key 
tool in solving prob- 
lems in a study of 
human factors? 
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MEDICINE 


An electric fog 
to smother asthma 


Respiratory diseases may be helped by 
treatment with an electro-aerosol machine 
that charges salt water droplets with neg- 
ative polarity for deep lung penetration. 


by Tom W. Hill 


ANNY W., age eleven and 
D a half, had suffered the miseries 


of asthma since infancy, and as he 
grew older, the attacks seemed to be 
growing worse and more numerous. 
At night he would wake up coughing 
and wheezing. In the daytime any 
form of activity would cause wheez- 
ing and shortness of breath. Danny 


had never been able to play games 
with his brothers, run, ride a bike or 
even laugh at a joke without provok- 
ing exasperating attacks. 

The family physician had pre- 
scribed practically all of the conven- 
tional remedies for asthma, but none 
of them seemed to do much good. 
As a last resort, he proposed to the 
parents that they try “electro-aerosol 
therapy,” a comparatively new treat- 


Electro-aerosol treatments consist of a jet of compressed air which atomizes a salt water solu- 
tion. Particles of water are then charged by a 26,000-volt current. Diagram below shows routine 
of respiratory treatment which the patient undergoes regularly for a certain number of weeks. 








Salt Solution 


Droplet Regulator 


Power Supply 
-26KV 
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‘ment introduced into this country by 


Dr. Alfred P. Wehner, who had or- 
ganized an Electro-Aerosol Therapy 
Center in Plano, a suburb of Dallas, 
Texas. Danny's doctor had sent a 
couple of other patients to the 
E.A.T. Center and had been favora- 
bly impressed by the degree of im- 
provement in their condition when 
he examined them again. 

Young Danny was started on a se- 
ries of electro-aerosol treatments. On 
weekdays for four weeks he spent 
45 minutes in a small, air-conditioned 
room in which the only items of fur- 
niture were five aluminum and plas- 
tic lounge chairs. The only other ob- 
ject in the room was the electro-aero- 
sol generator. In this unit a jet of 
compressed air atomized a salt water 
solution, breaking it up into minute 
particles averaging half a thousandth 
to five thousandths of a millimeter in 
diameter. A high voltage supply of 
direct current (26,000 volts) im- 
parted an electric charge to the drop- 
lets. These charged droplets were the 
“electro-aerosol.” 

Before he had taken five treat- 
ments, Danny’s asthma was noticea- 
bly improved. When he had com- 
pleted the series of 20 treatments, his 
symptoms had completely dis a p- 
peared for the first time in his life. 
That school term he played basket- 
ball and suffered none of the ill ef- 
fects that formerly made it impossi- 
ble for him to engage in any form of 
sports. Nearly three years after the 
end of this series of treatments, his 
mother writes that the improvement 
seems to have persisted. 

Danny W. is just one among more 
than a thousand patients who have 
received electro-aerosol treatments in 
Dallas under medical supervision 
over a period of about five years. His 
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case is neither the least dramatic nor 
the most dramatic. Nor is asthma 
the only ailment that appears to be 
helped by this treatment. In general, 
its most effective applications are in 
the field of respiratory disorders. 
In the summer of 1966 Dr. Weh- 
ner gave a paper on electro-aerosol 
therapy at an international Congress 
of Biometerology held at Rutgers 
University and attended by physi- 
cians and scientists from some 30 
countries. In it he reported specifi- 
cally on 214 patients to whom he 
gave 2,930 treatments in 1964. Nine 
out of ten obtained relief. He divided 
them into four categories in evaluat- 
ing their improvement: 
e Excellent results (complete dis- 
appearance of symptoms)— 
30.3 percent 
e Good results (significant to 
dramatic improvement) —42.3 
percent 


D. Alfred P. Wehner introduced electro-aerosol 
treatment into the U.S. He is quick to say 
that even though there is favorable evidence 
for the treatment, his clinical records are not 
yet scientific proof of therapy’s effectiveness. 
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e Satisfactory to fair (definite 
but limited improvement)— 
20.0 percent 
e Questionable results (including 
patients who said they “felt 
better,” where no substantiation 
found) —7.4 percent 
Children usually respond more 
dramatically to electro-aerosol ther- 
apy than adults. A girl who had had 
pneumonia nine times and a history 
of severe bronchial asthma since the 
age of three was given electro-aero- 
sol treatments when she was eleven. 
In all her five years since starting 
school she had missed an average of 
two to three days per week because 
of frequent asthmatic attacks. After 
a series of electro-aerosol treatments 
she had only one attack (which was 
during the critical late winter and 
spring season) and missed only three 
days of school in four months. 


Proof not yet conclusive 


Dr. Wehner is quick to emphasize 
that his clinical records do not con- 
stitute scientific proof of the effec- 
tiveness of electro-aerosol therapy. 
The only way to prove something to 
the satisfaction of scientists is to con- 
duct controlled experiments. In such 
experiments, one group of patients 
is given genuine therapy while an- 
other group (the “controls”) receives 
some form of pseudo-therapy. 

Actually, some experiments of this 
type were conducted at the former 
Veterans Administration Hospital in 
McKinney, Texas, by Drs. George 
R. Ellis and A. A. Swanson, with Dr. 
Wehner acting as technical consult- 
ant. The results were quite close to 
those observed clinically in the years 
since then. Dr. Ellis, who was at that 
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time the Chief of Physical Medicine 
and Rehabilitation at the V. A. Hos- 
pital, has reported* that: 

“The majority of the 25 experi- 
mental patients showed various de- 
grees of clinical and subjective im- 
provement as compared to the 15 
controls. Nonproductive night cough 
decreased or ceased in 23 of the pa- 
tients. Increased expectoration of liq- 
uefied material resulted in improved 
bronchial hygiene. . . . Medication 
was discontinued or significantly re- 
duced in all of the treated cases 
without adverse effects. Twenty-two 
of the treated patients reported easier 
breathing, 17 reported increased 
strength and energy, and 21 of the 
patients reported improved sleep. All 
of the treated patients reported im- 
provement in their dyspnea (difficult 
breathing) on exertion and only one 
of the controls reported this effect.” 

The Veterans Administration re- 
searchers were especially impressed 
by the way in which difficult breath- 
ing was cleared up by the electro- 
aerosol treatments. The patients in 
these experiments were 45 to 80 
years of age, with a mean age of 65. 

The comment about “increased ex- 
pectoration of liquefied material” de- 
scribes a reaction that has been 
found to be characteristic of electro- 
aerosol therapy’s effects. For a few 
days (usually between the third and 
tenth treatment) a person receiving 
therapy will develop an increase in 
the flow of mucus. Then the volume 
goes down to the _ insignificant 
amount experienced by normally 
healthy persons. 


*In a paper at the Amer. Congress of 
Phys. Med. and Rehabilitation, Aug. 
27, 1964. 


Science Digest 











The negative charge on aerosol particles 
helps them to reach deeply into the lungs. 


Granted that electro-aerosol ther- 
apy seems to work, the logical next 
question is, “How does it bring about 
the improvements that have been ob- 
served?” Dr. Wehner says that it ap- 
pears to be “more of a causal than a 
symptomatic therapy” (i.e., that it 
seems to attack the causes of an ail- 
ment rather than its outward symp- 
toms). Its action on the human sys- 
tem is undoubtedly complicated. At 
risk of over-simplification, it can be 
said that there seem to be two aspects 
of electro-aerosols that contribute to 
their effectiveness: 

1. The inhalation of plain and 
medicated aerosols has long been 
used for the relief of the symptoms 
of respiratory disorders. A unipolar 
electric charge on aerosol particles 
tends to stabilize them (because they 
repel each other, they will not com- 
bine as readily as ordinary droplets), 
making it easier for them to reach 
deep into the lungs. 

2. The negative electric charge 
that is given to each particle in an 
electro-aerosol possesses, of itself, a 
beneficial effect. This has been dem- 
onstrated by many researchers. At 
the University of California, Dr. Al- 
bert P. Krueger and his associates, in 
a ten-year series of investigations, 
have performed a large number of 
experiments that demonstrate the 
biological effects of the minute 
charged particles of air that are 
called air ions. The action of electro- 
aerosols is not surprising, for it may 
be regarded simply as a_ practical 
means of delivering negative ions to 
the lungs. 

Dr. Wehner was introduced to 
electro-aerosol therapy in Germany, 
where he received his education. In 
1958, according to a paper published 
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in the American Journal of Physical 
Medicine, there were some 24 elec- 
tro-aerosol clinics in Germany alone, 
several of them government-spon- 
sored. E.A.T. is also used in Sweden, 
France, Finland, Hungary, Poland, 
Czechoslovakia, Spain, Russia, Italy, 
Yugoslavia, Brazil and South Africa. 
Having studied medicine and den- 
tistry at the Johannes Gutenberg ~ 
University of Mainz, in West Ger- 
many, Dr. Wehner did post-graduate 
work in the department of micro- 
biology there. Aerosols were the sub- 
ject of his doctoral thesis. 

Some years after immigrating to 
the United States, he decided to in- 
troduce electro-aerosol therapy into 
this country. It wasn’t easy. He 
found the medical profession skepti- 
cal, and it was an uphill battle to 
convince a few Texas doctors that it 
might work on their patients. 

Within the past two years Dr. 
Wehner has begun to see develop- 
ments leading to the establishment of 
new E.A.T. facilities in different 
parts of North America. For one 
thing, the electro-aerosol generators, 
which previously had to be imported, 
are now being manufactured in this 
country. Two units are now in opera- 
tion in Florida and others are report- 
edly planned by doctors in Ken- 
tucky, California and Washington. 

Electro-aerosol therapy might 
someday be a great boon to the more 
than 20 million Americans who suf- 
fer from “chronic obstructive lung 
disease.”” Dr. Wehner has no doubts 
that its use will increase steadily and 
that when E.A.T. is available in 
every state, it will be capable of 
checking the group of respiratory ail- 
ments that now constitute America’s 
fastest growing killer. 
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ENJOY AN EXCITING, ROMANTIC, IMPRESSIVE 


LOOK ANYTIME! 


HAVE THE LOOK MEN ENVY, ‘i 
AND WOMEN ADMIRE vein 
WHENEVER YOU CHOOSE! 


Now at last you can have the experience of wearing sideburns, mustache, 
or Van Dyke that is so real looking your friends will think it is your very own! 

Competition tough . . . want to impress your employer or girl friend... 
want to look older or younger or different . . . cool or sharp??? Do you miss 
the attention you should be getting?? Try a Masculiner Van Dyke, Sideburns 
and/or Mustache . . . all three, separately or in different combinations .. . 
and see the amazing difference . .in your NEW LOOK you can have in sec- 
onds! Don’t miss out on all the fun that so easily can be yours! Send for 
your Mustache, Sideburns and Van Dyke at once! Simply check the color you 
want in the coupon or send a sample of your hair and leave the matching to 
our expert. Your hair sample is color matched at no extra cost. . . or order 
in the color you choose. MAIL COUPON NOW! 

Securely self adhering . . . off and on in seconds .. . can be worn as 
is or trimmed to just the style you want . . . wear it confidently whenever 
you can to have the LOOK you want for yourself! 

FREE: Complete instructions on how best to wear your Van Dyke, Mus- 
tache or Sideburns. .. sent in plain wrapper with order. 

SOLD ON MONEY BACK GUARANTEE: You must be 100% satisfied, you 
must see an exciting new LOOK in your appearance, it must be everything 
you want it to be or your money back! 
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Wear All Three or Any Combination 


MAIL COUPON NOW! 
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INVENTIONS 





Husband, wife team play psychological marriage game. Their moves are hidden by board, but 
bargaining capabilities are measured by therapist, who later advises them on marital discord. 


The marriage game 


fi O HELP HUSBANDS and wives 
avoid real-life collisions, a New 
York psychiatrist gets them to play a 
model-railroad game. 

They sit on opposite sides of a 
large table. Before each is a toy rail- 
road with a long and a short route 
that a train can take from start to 
finish. The players can see each oth- 
ers’ faces, but a partition keeps them 
from seeing each other’s moves. 

Patent 3,418,729, granted recently 
to Dr. Robert A. Ravich, explains 
that the participants are asked to im- 
agine that they are running compet- 
ing railroad lines whose profits de- 
pend on the time a trip consumes. 

If both husband and wife take the 
direct route on the shorter track, 
there is a simulated collision, and the 
only thing either of them can do is 
back up. The stops, starts, switching, 
reversing and trip times are displayed 
and recorded for the psychiatrist, 
who listens to what the players say. 

Later the therapist analyzes the in- 
teraction patterns so he can advise 
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the participants on the solution of 
marital discord and emotional trou- 
bles. The bargaining capabilities of 
the participants are measured, rather 
than their imagination or intelligence 
levels. 

Dr. Ravich has used the invention 
for several years in his own practice. 
He is director of the family therapy 
service in the Gouverneur health 
services program, affiliated with the 
Mt. Sinai School of Medicine and 
the Beth Israel Medical Center. He 
also serves as research associate for 
the Family Institute, which treats 
emotional problems. 

The equipment for the ‘“interper- 
sonal psychological bargaining 
game-test” is to be marketed this 
year at about $4,000 by the Interper- 
sonal Testing Corporation. Dr. Rav- 
ich organized the company and as- 
signed the patent to it. The game/test 
was designed for the corporation by 
Richard Doherty of Scientific Proto- 
type Manufacturing Corp. 

—Stacy V. Jones 


79 








PSYCHOLOGY 


The 
creative 
monkeys 
of 
Koshima 


Monkeys on a tiny Japanese island have started a cul- 
tural tradition of their own. One of them learned how 
to wash his food before eating it—now they all do it. 


by Barbara O’Connell 


YOUNG MACAQUE monkey on the 

little island of Koshima, Japan, 
dips a sand-covered potato in the sea 
and scrubs it briskly with its paw. 
When the potato skin is clean, the 
animal peels it off with its teeth and 
eats the potato. 

Washing potatoes isn’t ordinary 
behavior for a monkey. Monkeys in 
other areas, even nearby in Japan, 
don’t wash their food. What makes 
the monkeys of Koshima do it? 

The same group of monkeys, 
about 80 strong, follows another 
unique practice. They separate grains 
of wheat from sand by putting the 
sandy grains in water. The floating 
wheat is picked out and eaten. Who 
taught the Koshima monkeys. this 
technique? 

The evolution of a particular form 
of animal behavior isn’t usually 
known, but the case of the Koshima 
monkeys is a little different. These 
animals and macaque monkeys in 
some 400 other colonies in Japan are 
among the most-studied animals in 
the world. 
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fig Sania 


The Japanese macaque, a whis- 
kery, medium-sized monkey with 
long, dense fur, is native to the coun- 
try, but Japanese scientists didn’t pay 
much attention to him until research 
on other monkeys around the world 
triggered their interest around 1950. 
Suddenly scientists realized that a 
prime subject for research was right 
in their own backyard. 

Since that time, an extensive pro- 
gram of research on the animals has 
been undertaken with headquarters 
at Kyoto University. Results of re- 
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search both in Japan and elsewhere 
are published in a scholarly journal 
called Primates (it’s printed in Eng- 
lish) and an elaborate Japanese Mon- 
key Center has been opened to the 
public and researchers at Inuyama. 

Visitors are also welcome at other 
Japanese monkey colonies, except 
where the location is too remote as 
at Koshima. 

Records are carefully kept at each 
colony on such data as the size of 
the group, the dominance order, 
births and deaths and any significant 
changes that take place. In smaller 
colonies like Koshima, almost every 
individual monkey is known, and 
many of them have been given 
names. 

With records like this available, 
Japanese scientists can point out with 
some confidence that not long ago 
some inventive or “creative” female 
adult monkey on Koshima began 
washing the sand-covered potatoes 
left on the beach for the animals to 
eat. The potatoes are provided by a 
private society interested in main- 
taining the colonies. 

Juvenile monkeys on Koshima 
watched the potato-washing female 
and imitated her actions. Soon a 
number of young monkeys could be 
seen industriously washing potatoes 
along the beach. No adult picked up 
the practice, however. 

When the juveniles grow up, 
they'll continue washing potatoes, 
predict the scientists. They'll teach 
their young the practice and some 
day every monkey on Koshima will 
be washing potatoes and _ peeling 
them before they eat them. A cul- 
tural tradition will have been born. 

Another creative female and the 
same sequence of events led, a little 
while later, to the grain separating be- 
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havior, the records indicate. Eventu- 
ally this practice, too, will become a 
tradition. 

These traditions in the making 
were filmed by an American scien- 
tist, Dr. R. C. Carpenter of Pennsyl- 
vania State University, and shown on 
television as part of a show entitled 
“The Evolution of Good and Evil.” 
Dr. Carpenter shot the film, which 
will be available to scientists in 
Japan as part of the U.S.—Japan 
Cooperative Science Program. 

In one of the sequences he filmed, 
a number of macaques are crouched 
on the Koshima seashore washing 
and peeling potatoes. An infant picks 
up and eats pieces of potato that his 
young mother drops for him. 

“You can almost see the baby 
monkey learning how to wash po- 
tatoes,” Dr. Carpenter says. 


Separating wheat from sand 


Another sequence he filmed shows 
a group of monkeys using different 
techniques to separate grains of 
wheat from sand. One throws the 
grains and sand in a stream, dashes 
downstream and picks up the floating 
grain. A more adept monkey holds 
grain and sand in his palm, immerses 
his hand in water and eats the grain. 

An older female—too old, it 
seems, to have learned a technique 
—crouches downstream from a 
young monkey who is tossing grain 
and sand in the stream. The young 
monkey gets most of the floating 
grains but a few escape downstream, 
where the female grabs them. 

Since grain separating is a newer 
practice, not quite as many monkeys 
are seen participating in it as in po- 
tato washing. And they seem, as Dr. 
Carpenter notes, less involved in the 
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practice and less excited about it. 

What prompted the creative mon- 
keys of Koshima to wash potatoes 
and separate grain? 

Dr. Carpenter thinks they began 
the practice simply in order to sur- 
vive. Although monkeys have lived 
on Koshima for about 300 years, the 
tiny, wind-swept bit of land doesn’t 
offer its primate population an ade- 
quate diet. The macaques on Ko- 
shima are noticeably smaller than the 
macaques in other areas of Japan. 
The amount of potatoes and grain 
brought in from the mainland to sup- 
plement the animal’s diet doesn’t 
quite make up for the lack of food 
on the island. 

It was to make as much food as 
possible available, then, that the 
creative monkeys began cleaning the 


potatoes and grain that are simply 
dumped on the sandy beach, Dr. 
Carpenter theorizes. The cleaning 
not only increases the food supply, it 
protects the animals’ teeth, he adds. 

In a much larger monkey colony 
called Takasakyami on the big island 
of Kyushu, the macaques also are 
fed potatoes, but the vegetables are 
not covered with sand. Sometimes a 
Takasakyami macaque will dip a po- 
tato in water, apparently to coat it 
with salt, but he will not wash it as a 
Koshima monkey does. Would dir- 
tier potatoes make a difference? 

No one knows yet, but to test the 
idea there are plans to offer sand- 
covered potatoes to the Takasakyami 
monkeys. If there are any creative 
individuals among the colony, the re- 
sults should be interesting. 
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“How'd it go?... .” 
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ISAAC ASIMOV EXPLAINS 


Each month Dr. Isaac Asimov chooses 
one of the questions you send in to 
He does not make the job easy 


answer. 


on himself, for in past months he has 
written about such things as relativity, 
parity and the basic nature of light. Fol- 
Asimov's’ answer are the 


lowing Dr. 


answers to some of your other questions 
written by regular members of the Sci- 


ence Digest staff. 





Ordinary 
vs. 
binary numbers 


What is the difference between ordi- 
nary numbers and binary numbers 
and what are the advantages of each? 


The ordinary numbers we use are 
“ten-based.” That is, they are written 
as powers of ten. What we write as 
7291 is really 7 x 10% plus 2 x 10° 
plus 9 x 101 plus 1 x 10°. Remember 
that 10? = 10 x 10 x 10 = 1000; 
that 102 = 10 x 10 = 100; that 101 
= 10 and 10° = 1, so that 7291 is 
7 x 1000 plus 2 x 100 plus 9 x 10 
plus 1. We say this when we read the 
number aloud. It is “seven thousand 
two hundred ninety (nine tens) one.” 

We have grown so accustomed to 
the use of powers of ten that we just 
write the digits by which they are 
multiplied, 7291 in this case, and 
ignore the rest. 

But there is no magic about pow- 
ers of ten. The power of any other 
number higher than one would do. 
Suppose, for instance, we wanted to 
write the number 7291 in terms of 
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powers of eight. Remember that 
89 = 1; 81 = 8; 8%&§ = 8x 8 = 64; 
8° — 8x 8x 8 = 512; and 8* = 
8x 8x 8x8 = 4096. The number 
7291 can then be written as 1 x 8+ 
plus 6 x 8* plus 1 x 8? plus 7 x 81 
plus 3 x 8°. (Work it out and see for 
yourself.) If we write only the digits 
we have 16173. We can say, then, 
that 16173 (8-based) = 7291 (10- 
based). 

The advantage of the 8-based sys- 
tem is that you only need to memo- 
rize seven digits besides 0. If you 
try to use the digit 8, you might have 
8 x 83 which is equal to 1 x 84, so 
you can always use a 1 instead of an 
8. Thus 8 (10-based) = 10 (8-based); 
89 (10-based) = 131 (8-based) and 
so on. On the other hand there are 
more total digits to the number in 
the 8-based system than in the 10- 
based system. The smaller the base, 
the fewer different digits but the 
more total digits. 

If you used a 20-based system, 
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the number 7291 becomes 18 x 20? 
plus 4 x 20! plus 11 x 20°. If you 
wrote 18 as # and 11 as % you 
could say that #4% (20-based) = 
7291 (10-based). You would have to 
have 19 different digits in a 20- 
based system but you would have 
fewer total digits per number. 

Ten is a convenient base. It gives 
us not-too-many different digits to 
remember and not-too-many separate 
digits in a given number. 

What about a number based on 
powers of two — a 2-based number? 
It is this which is a “binary number,” 
from a Latin word meaning “two at 
a time.” 

The number, 7291 equals 1 x 2! 
plus 1 x 2! plus 1 x 22° plus 0 x 29 
plus 0 x 28 plus 0 x 27 plus 1 x 26 
plus 1 x 25 plus 1 x 24 plus 1 x 28 
plus 0 x 2? plus 1 x 2! plus 1 x 2°. 
(Work it out and see, remembering 


that 29, for instance, is nine two’s 
multiplied together: 2x 2x 2x2x 


2x2x2x2x2= 512.) If we write 
only the digits we have 1110001111- 
011 (2-based) = 7291 (10-based). 
Binary numbers contain only 1’s 
and 0’s, so that addition and multipli- 
cation are fantastically simple. How- 
ever, there are so many digits 
altogether in even small numbers like 
7291 that it is fantastically easy for 
the human mind to become confused. 
A computer, however, can use a 
two-way switch. In one direction, 
current-on, it can symbolize a 1; in 
the other direction, current-off, a 0. 
By manipulating the circuits so that 
the switches turn on and off in ac- 
cordance with binary rules of addi- 
tion and multiplication, the computer 
can perform arithmetical computa- 
tions very quickly. It can do it much 
more quickly than if it had to work 
with gears marked from 0 to 9 as 
in ordinary desk calculators based on 
the decimal or 10-based system. 
— Isaac Asimov 


“Okay now, at the count of three—everybody pull.” 











A SPLIT SECOND IN ETERNITY 


The Ancients Called It COSMIC CONSCIOUSNESS 


Must man die to release his snnver 
consciousness? Can we experience . 
momentary flights of the soul— 
that is, become one with the uni- 
verse and receive an influx of great 
understanding? 

The shackles of the body —its 
earthly limitations—can be thrown 
off and man’s mind can be attuned 
to the Infinite Wisdom for a flash _ 
of a second. During this brief in- 
terval intuitive knowledge, great 
inspiration, and a new vision of 
our life’s MISSION ALE oer cc 
had. Some call this 
great experience a 
psychic phenomenon. 
But the ancients knew § 
it and taught it as 
Cosmic Consciousness — 
the merging of man’s 
mind with the Uni- 
versal Intelligence. 


Let this 
Free Book Explain 















This is not a religious doctrine, but the application of simple, natural 
laws, which give man an insight into the great Cosmic plan. They make 
possible a source of great joy, strength and a regeneration of man’s per- 
sonal powers. Write to the Rosicrucians (AMORC), an age-old brother- 
hood of understanding, for a free copy of the book ‘‘The Mastery of Life.” 
It will tell you how, in the privacy of your own home, you may indulge 
in these mysteries of life known to the ancients. Address: Scribe Y.H.I. 


The ROSicruciadns e SAN JOSE, CALIFORNIA 95114, U.S.A. 


Scribe: Y.H.I. The Rosicrucians (AMORC) 
San Jose, California 95114, U.S.A. 
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! Please send copy of the book “The Mastery of Life,” which I 
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Volcanoes— 





UPI 
Mammoth clouds of ash rise from an active 
volcano in Costa Rica. Although few were 
seriously injured from this particular vol- 
canoe’s wrath, over 200,000 deaths have re- 
sulted from other volcanic activity in the past. 


from dormant to deadly 


by John and Molly Daugherty 


HERE ARE about 500 active 
oT: volcanoes in the world and thou- 
sands of dormant and extinct vol- 
canoes. Man has looked on them 
with both awe and fear because of 
the death and destruction they cause. 
Yet in the past 500 years only 
200,000 deaths have resulted from 
volcanic activity. This total is small 
compared to the deaths from other 
natural calamities such as earth- 
quakes, floods, famine and pestilence. 
In China nearly a million people 
drowned in a flood of the Hwang Ho 
River in 1887 and 800,000 Chinese 
died in one earthquake in 1556. 

What do you know about vol- 
canoes? 
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1. Of these eruptive types of vol- 
canoes, the one considerably violent 
and quite deadly, yet without liquid 
lava flows, is the 


a. Peléan 
b. Hawaiian 
c. Icelandic 


2. Of the volatile (gaseous) products 
emitted from volcanoes, the most 
abundant is 

a. Sulfurous vapors 

b. Water vapor (steam) 

c. Carbon dioxide 


3. Three substances are associated 
with volcanoes. One strictly classed 
as solid rock fragments is 

a. Lava 

b. Magma ~ 

c. Pyroclastics 
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4. Lava may be classed into three 
categories based on the amount of 
silicon dioxide present in the mix. This 
affects the viscosity of the lava. In 
general the lava which is least viscous 
(quite fluid) is 

a. Basic lava 

b. Intermediate lava 

c. Acidic lava 


5. Volcanic dust consists of particles 
less than .01 inches across. Ash is 
larger—up to .15 inches in length. 
Lapilli are little stones, and volcanic 
bombs and blocks are larger. The 
blocks are largest of all. The largest 
block emitted from a volcano appears 
to be that from the volcano 

a. Stromboli 

b. Vesuvius 

c. Cotopaxi 


6. Modern measurements show that in 
1912, volcanic activity covered 53 
square miles of a valley with ejected 
material to a depth of 700 feet in some 
parts near the volcano of 

a. Crater of the Moon Monument 

b. Novarupta 

c. Mount Lassen 


7. Never before has man so fully re- 
corded the life of a volcano as when 
one was born in a cornfield in Mexico 
on Feb. 20, 1943. It was studied con- 
tinuously until it died out in 1952. This 
was the volcano 

a. Paricutin 

b. Barcena 

c. Jorullo 


8. That part of the Americas having 
more active volcanoes per square 
mile than any other land surface is 

a. Alaska 

b. South America 

c. Central America 


9. A volcanic island, northeast of New 
Zealand and first discovered in 1885, 
has put on a disappearing act quite 
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a few times with a reappearance at 
other times. This is 

a. Niuafoo Island 

b. Tonga Island 

c. Falcon Island 


10. About 50 volcanoes on the Island 
of Java are looked upon by the Javan- 
ese as beneficial, especially because 
a. They increase the fertility of 
the soil. 
b. They increase the water sup- 
ply 
c. The geothermal heat from 
them can be used. 


Answers 


1—a Peléan. In 1902, a hurricane 
of fire swept over Saint-Pierre on the 
Island of Martinique in the Caribbean 
when Mount Pélee exploded, ripping 
open its side. Only two in a city of 
30,000 survived the glowing cloud 
with its superheated gases and glow- 
ing solid particles. The emulsion-like 
dense cloud travelled laterally over 
the city in a few minutes at speeds so 
great only one of 18 vessels in the 
harbor escaped. The others capsized 
or burned. 


2—b Water vapor (steam). The 
gases emitted from a volcano vary 
among eruptions and also among 
different volcanoes. But water vapor 
is always the most abundant volatile 
material. Next in order usually are 
carbon dioxide, sulfurous vapors and 
nitrogen. 

Sometimes the weight of volatile 
substances exceeds the weight of 
liquid lava and solid substances com- 
bined. This has been true of certain 
eruptions of Vesuvius. 


3—c Pyroclastics. These are solid 
rock fragments. Lava, which may 
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solidify, is generally applied to name 
the liquid state. Often called magma, 
it comes from molten rock within 
the earth. 


4—a Basic lava. These are basalts, 
dark in color, with less than 52 per- 
cent, by weight, of silicon dioxide 
(SiO,) in the lava. 

The acidic lavas or rhyolites con- 
tain a minimum of 65 percent silicon 
dioxide which produces a highly vis- 
cous lava even at high temperatures, 
so there is seldom a lava flow. 


5—c Cotopaxi. This giant volcano is 
in Ecuador. It hurled a pyroclastic 
block weighing about 200 tons 
nearly nine miles from its vent. 

A violent eruption of Stromboli in 
1930 threw a block of nearly 30 tons 
a distance of two miles. 

Pompeii was destroyed by volcanic 
ash and pyroclastics covering the 
city. There was no lava in Pompeii. 


6—b Novarupta. At first it was be- 
lieved that Mount Katmai in Alaska, 
five miles from Novarupta, was the 
source of this gigantic eruption. 
Later studies show that Katmai 
didn’t blow 1,000 feet off its top—in- 
stead, it collapsed. This was caused 
by the reservoir of magma under 
Katmai draining off to the lower vol- 
cano Novarupta. The volume of 
erupted material from Novarupta 
was about seven cubic miles with a 
total weight of 33 million tons. 


7—a Paricutin. Within a day it rose 
30 feet. In about a week its height 
was 500 feet. In five months the vol- 
cano reached 1,000 feet. Finally 
after two years it attained 1,500 feet. 
An estimated 2,227 metric tons of 
pyroclastics and 1,356 metric tons of 
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lava erupted before the volcano died. 

Jorullo was born in 1759 in Mex- 
ico in a remote area at a time when 
a volcano was to be feared—little is 
recorded about it. 

Barcena, an underwater volcano, 
appeared in 1952 off the Pacific 
coast of Mexico 200 miles south of 
Baja California. It was 1,000 feet 
above water within two weeks. 


8—c Central America. Its volcanoes 
are diversified, and all eruptive types 
are represented here such as Peléan, 
Hawaiian and strombolian. Near San 
José, Costa Rica, there are about 75 
ash-producing volcanic cones. The 
Irazu cone plagued San José with 
ash falling almost constantly for sev- 
eral years (1963-1965). 


9—c Falcon Island. It was first 
charted by the H.M.S. Falcon— 
whence its name. In 1877 it was 
gone, but back again in 1885. This 
was repeated several times until in 
1928 when its size was a maximum 
—about two miles long and 365 feet 
above sea level. The queen of Tonga 
claimed the island. 

Each time it appeared, erosion cut 
into the island of unconsolidated de- 
bris which lacked a lava foundation. 
Presently it is only a shoal. 


10—a They increase the fertility of 
the soil. Volcanic materials are rich 
in minerals, and even the rock frag- 
ments are eroded by the elements in 
time to make good soil. 

Answers b and c also are benefi- 
cial effects, but to a lesser degree. 


Score yourself: 

9—10 right Explosive 
4— 8 right Quiescent 
0— 3 right Dormant 
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A ‘no’ vote 
for the 
UFOs 


Scientific Study of Unidentified Fly- 
ing Objects (conducted by the Uni- 
versity of Colorado under research 
contract with the U.S. Air Force). 
Dr. Edward U. Condon, Project Dir- 
ector. Bantam Books. ($1.95). 


All the weight of modern science 
can’t resolve some problems when 
emotions run high and facts are 
scarce. The University of Colorado’s 
negative report on UFOs, a two-year, 
$500,000-study involving 37. staff 
members, numerous outside experts, 
miles of tape recordings and elabo- 
rate laboratory analyses, was hardly 
in print when believers in flying 
saucers were denouncing its conclu- 
sions. In Washington, the National 
Investigation Committee on Aerial 
Phenomena (NICAP), which had 
suggested some of the 59 cases the 
Colorado project studied, called a 
press conference at which two scien- 
tists attacked the study and called for 
another investigation. 

One was Dr. David R. Saunders, a 
psychologist who at one time was a 
member of the very University of 
Colorado investigative team he now 
denounces. Dr. Saunders has written 
his own report, UFOs? Yes!, the pub- 
lication of which coincided (by de- 
sign) with that of the Colorado 
study. Its subtitle: “Where the Con- 
don Committee Went Wrong.” 
Claiming that the Colorado study is 
a cover-up, Dr. Saunders pushes the 
idea of a conspiracy participated in 
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UPI 
Famous disk-like UFO photographed by farmer 


in McMinnville, Ore., is one experts in the 
Colorado report admit they can’t explain. 


by government officials to mask the 
truth. The truth, Dr. Saunders thinks, 
may be that unexplained sightings of 
UFOs are interterrestrial vehicles. 
The 1,485 pages of the Colorado 
study, which was headed by Dr. 
Edward U. Condon, a University of 
Colorado physicist, effectively ex- 
plains all but a few of the sightings 
it investigated. Among the cases it 
solves is the much publicized “Uba- 
tuba Incident,” which Dr. Saunders 
cites in his book as one of the three 
“facts” that lead him to conclude that 
UFOs might be from outer space. 
The story goes that back in 1957, 
a metal flying disc exploded over the 
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Brazilian coast, where fragments 
were picked up by a fisherman. The 
fragments were examined in a labo- 
ratory and found to be a finer quality 
of magnesium than anything that 
could be produced on earth. The 
Colorado project obtained a sample 
of the mysterious metal, which was 
subjected to the most sensitive anal- 
ysis available. The sample, they re- 
port, is not nearly so pure as com- 
mercial magnesium produced in the 
year 1957 by Dow Chemical Com- 
pany. Furthermore, the unusual pat- 
tern of impurities in the sample was 
characteristic of a Dow magnesium 
made as early as the 1940s. 

Some of the explanations advanced 
by the Colorado study produce a 
chuckle. One terrified homeowner in 
the Northwest reported an eerie 
beeping sound that swept over his 
house every night. The culprit: a 
small saw-whet owl that’s hard to see 
in the dark. Police in a southeastern 
state, who were “pursued” by an il- 
luminated flying object that came 
from the east in the early morning 
hours were looking at the planet 
Venus, then exceptionally bright. A 
UFO of fantastic maneuverability in 
Colorado was traced to two high 
school boys who had launched a hot- 
air balloon. 

Quenching as these explanations 
are, flying saucer buffs tend to pass 
over them and attach great signifi- 
cance to the handful of cases the 
Colorado report admits it cannot ex- 
plain. Among these is the “McMinn- 


Other new books of interest 


Bankers, Bones and Beetles. Geoffrey 
Hellman. The Natural History Press. 
($5.95). Subtitled “The First Century 
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ville Case.” In May 1950, a farmer’s 
wife in McMinnville, Ore., saw a 
metal disklike object glide across the 
sky; she called her husband, who 
shot two rather fuzzy photographs of 
a plate-like object that appears to 
have a superstructure. The two 
were so little interested in the photo- 
graphs that they waited until 
Mother’s Day to finish the roll of 
film, then let their children play with 
the negatives. A newsman who had 
been tipped off to the story fished the 
negatives out from under a sofa and 
McMinnville was on its way to fame 
in UFO circles. The farm couple 
remained unimpressed. 

According to the Colorado report, 
“This is one of the few UFO reports 
in which all factors investigated— 
geometric, psychological and physi- 
cal—appear to be consistent with the 
assertion that an extraordinary flying 
object, silver, metallic, disc-shaped, 
tens of meters in diameter and evi- 
dently artificial, flew within sight of 
two witnesses.” 

For proponents of the flying 
saucer theory, one case like this is 
enough to raise doubts of the efficacy 
of the Colorado project. We'll be 
hearing more from the buffs about 
UFOs, but for the scientific frater- 
nity, the subject is a closed book 
unless and until some hard enough 
evidence is produced to re-open it. 
All told, the Condon report is a 
pretty cold bucket of water that 
should dampen the spirit of all but 
the most persistent buffs.—B O’C 


of The American Museum of Natu- 
ral History,” this lively volume gives 
you a behind-the-scenes look at the 
famous museum now celebrating its 
100th birthday. Personalities and an- 
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ecdotes abound, all described with 
the sprightliness of a New Yorker 
“Talk of the Town” piece by a regu- 
lar contributor to those pages. 


The Kensington Rune Stone. Theo- 
dore C. Blegen. The Minnesota His- 
torical Society. ($4.50). The old rid- 
dle of the Kensington rune stones 
still lingers. (See “Riddle of the Vik- 
ing .Cryptograms,” Science Digest, 
January 1969). Opposing sides con- 
tinue to battle the authenticity of the 
runic inscription found on the stone 
near Kensington, Minn., in 1898. 
The author has chronicled the de- 
bate, presented the evidence he has 
diligently researched and come up 
with the view that the stone is not 
authentic. 


Animal Societies. Rémy Chauvin. Hill 
and Wang. ($6.50). When one delves 
into the social existences of animals 
other than man some interesting re- 
semblances to man can be seen in 
some forms. This author deals with 
insect societies rather than insect as 
individual organisms. Each insect is 
important only as being part of a 
whole. Anyone with any interest in 
animals—insects, birds, fish, mam- 
mals—will find this a thoroughly in- 
teresting book. 


The Story of Quantum Mechanics. 
Victor Guillemin. Charles Scribner's 
Sons. ($8.95). Quantum mechanics, 
or the “new physics” as it is often 
called, deals with the sub-microscopic 
world of atoms of which every ma- 
terial substance is made. This is the 
story of its beginning and its pres- 
ent. Although expertise in physics 
is not required to read and enjoy this 
story, a strong interest and some 
knowledge in the subject would be 
helpful. 
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Advertisement 


Russians Learn 
While Asleep 


(WE KNEW IT ALL THE TIME) 


News items appearing in newspapers 
and magazines throughout the nation 
report that: “In the Kiev State Univer- 
sity, a woman student mastered a com- 
plete course in English in 28 nights.” 
“A philologist at the Ukrainian Academy 
of Science says that sleep-learning is 
less tiring to the brain than normal 
learning.” 

This “new” Russian discovery has been 
in use for over 2,000 years. In the United 
States sleep learning has been actively 
used since 1922 when Chief Radioman 
J. N. Phinney of the U.S. Navy success- 
fully taught Continental Code during 
sleep. Since then, the use of sleep as a 
time for learning every kind of material, 
has become a reliable and accepted addi- 
tion to our learning programs. The tech- 
nique of sleep learning is being used by 
professionals, students and_ instructors, 
sales and corporate executives, house- 
wives and mothers . . . along with many 
personalities in the public eye such as: 
Jan Sterling, José Ferrer, Red Buttons, 
Efrem Zimbalist, Jr., Sam Wanamaker 
...and many others—who use the time 
of sleep to absorb information effortlessly 
and painlessly for instant recall when 
awake. 

To acquaint the readers of this news- 
paper with the simple techniques that 
allow constructive use of your sleeping 
hours, the Self-Development Research 
Foundation, a leading researcher in the 
field of learning while asleep, has pub- 
lished a compilation of Research Studies. 
These easy to understand reports tell 
you how to absorb any material while 
you sleep. Learn languages; learn to re- 
lax and control tensions; control your 
weight; sharpen your memory; develop 
your sales ability—all while you sleep, 
and without losing your rest. 

This 26 page report is yours free. No 
obligation and no one will call. Simply 
enclose a dime to cover cost of postage 
and handling. Send your name and 
address to: Self-Development Research 
Foundation, Dept. L-1, 95 Madison Ave., 
New York, New York 10016. Please in- 
clude your ZIP CODE. 
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Rate: $5.00 for first 2 lines each insertion. 





month preceding date of issue. 


order to: C. A. Martin, 


SENDUEEEEEEEEEEE ey 


SCIENCE AND CHEMISTRY 
Ae aa 


SOLAR flying saucers. (Brand new—solid state 
engine — fantastic performance — flies for miles 
on sun’s power — lifts animals — send messages — 
parachutes — build easily for next to nothing 
with everyday materials — many sizes — many 
designs) Complete plans, descriptions, drawings. 
$1, Spacetronies, Box 31043-DX, San Francisco, 
Calif. 94131. 


PERPETUAL MOTION 
search. Information free, 
St. Louis Mo, 63104 


ENVIRONMENTAL 





and free energy re- 
1616 S. Compton, SD2, 





science intelligence, fort- 
nightly newsletter covers R&D in atmosphere, 
ocean, earth, $70 for 1 year: $40 for six months; 
$3 for sample copy. Remit to Trade Intelligence, 
Box 12507, Norfolk, Va. 23502. 





VORTEX atom booklet with 1967 supplement and 
1968 leaflets, abundantly illustrated by diagrams of 
new atomic and chemical structures for solving pre- 
viously unsolved or incorrectly solved problems such 
as the duality of particle and wave, the benzene ring 
structure and the transition from the nonliving 
to the living. 25 cents. C, F. Krafft, 4809 Columbia 
Rd., Annandale, Virginia, 22003. 





GRAVITY Solved, by Sub Atomic Spectron c 
theory. $1. to Ca-Nook, R3, Newfield, N.J. 08344. 





GIANT Chemistry, Astronomy, Biology catalog 35¢. 
Exciting chemistry experiment book $1.00. Build 
a UFO Detector, plans $1.00. Fast Service, Xercon, 
8542 Oglesby, Chicago, Ill. 60617. 


CLASSIFIED ADVERTISEMENTS 


$3.00 each additional line. 
cepted is 2 lines, payable in advance. Count 45 characters and/or spaces per line. To be 
inserted under the proper classification, copy must be in our office by the Ist of the second 
The next available issue to place an advertisement in 
Science Digest is July, 1969. The closing date is May 2, 
Classified Advertising Manager, 
ton Avenue, New York, New York 10022. Please make remittance payable to Science Digest. 





Minimum space ac- 








1969. Send remittance and 
Science Digest, 575 Lexing- 







INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Eagle De- 
ae eominany Dept. J, 79 Wall Street, New 
York 5 


INVENTORS! Sell your invention for cash or 
royalties! Our client manufacturers eagerly seek 
new items. Patented. Unpatented. Financial as- 
sistance if needed. 25 years proven performance, 
For free information, write Dept. 24, Gilbert Adams, 
ine Broker, 80 Wall St., New York, N.Y. 
10005. 








FOR INVENTORS 





PATENT Searches complete and thorough. Related 
copies Air Mailed with maximum speed $6.00. Free 
“Protection Forms’’ and ‘‘Patent Information’. 
Write American Patent Search Company, Dept. 29, 
711 14th St., N.W., Washington, D. C. 20005. 





INVENTIONS. Ideas—Searched—Developed—Mar- 
keted, formerly: United States Government Patent 
Examiner. Advisor, Raymond Lee, 75-N East 45 
St., N.Y.C. 10017. 





BOOKS, PERIODICALS 





BOOKS Located—any subject. Hoffman Research 
Service, 124-K Whitmore Road, Irwin, Pa. 15642. 


WHERE to retire or vacation. Where costs are 
low. Norman Ford’s 100,000 word book, “‘Off-The- 
Beaten Path’’. Covers hundreds of world paradises, 
Only $2.00. Robinson Gifts, 1506 P-N 57th St., 
Philadelphia, Pa, 19131. 








VAST converging stellar energies hit atoms, push- 
in-then-out, and cause gravity. $1.00 refundable. 
Carnahan, 2007 Eaton Lane, Austin, Texas 78723 


LASER pistol—$1.00, how to build. Phaser Pistol 
$1.00, you've seen it on TV, now build your own... . 
safe, loads of fun. Build Laser rifle, electronic Laser, 
Fiying Saucer—$4.95 each. Add 25¢ for postage. 
Complete catalogue prize-winning science projects— 
10¢. Roy Davis Laboratories, Dept. SD, 118 West 
Adams, Jacksonville, Florida 32202 








300 Page Chemical & Apparatus Catalog $3.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 


KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S. Downers 
Grove, Ill. 60615. Subscription $2.50. Sample 35¢. 


BACKDATE Magazines! Midtown Magazines Inc., 
Box 917-SD, Maywood, N.J. 07607. 


NEW Ways to memorize QO-level chemistry: Fung’s 
Easy Revision notes & worked examples. U.S., 
postpaid. Fung Puiming, P.O. Box K1612, Hongkong. 











FREE! List of low cost popular books. Success, 
Golf, Business, Bowling, many others. Dixie Gift 
Mart, 1384-A Monroe Drive, N.E. Atlanta, Ga. 30324. 








BATTERIES Pade from potatoes easy instructions 
rush $2.00 to JK Lab. Co., 2874 E. 5th Ave., Colum- 
bus, Ohio 43219. 


WHY believe in God? 40; Bible and Modern 
Science, 50¢. Christian Evidence League, Malverne, 
N.Y, 11565, 





NEW context for Isotopic Number, a basis for dis- 
proof of ‘‘helium-3’’ dogma. Brochure for 25 cents. 
V. M. Waage, 30 East 2nd St., Apt. 22, Duluth, 
Minn. 55802. 





550,000,000 YEARS old 
Lodestones 3 for $2.50. Flexible magnats é feet 
$1.95. Catalog 25¢. Franks Scientific Co., P.O. Box 
156, Martelle, Iowa 52305. 

—— 


INVENTIONS WANTED 


INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 


fossil trilobites $1.00, 
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hoaxes—see our new Jour- 
Va. 22210. 


SCIENTIFIC oddities, 
nal. Sample $1. Info, P.O. Box 367, Arl., 





PUBLISH Your book! Join our successful authors: 
publicity advertising promotion, beautiful books. All 
subjects invited. Send for free manuscript report and 
detailed booklet. Carlton Press, Dept. XSH, 84 Fifth 
Avenue, New York 10011. 





BOOKPLATES 





FREE Catalog—Many_ beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 
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EDUCATION AND INSTRUCTION 


_——_—_ 

TEACH your baby to read. Complete kit in- 
structs. $2.00. Dilu, Box 885, Oakland, Calif. 94604 
oie oh dah et ti eT At PSE EE EEE 


AMAZING new patented Arithmetic teaching in- 
yention quickly teaches all addition and subtraction 
facts to any child. Free 10 day examination to all 
teachers using school letterhead. Sample set $2.50 
information free. Royal Road Educational Products, 
1616 S. Compton, SD1, St. Louis, Mo, 63104. 





PRAY. Study acts, Joel, John. Come for prayer. 
a Tracts, Box 233, Newport News, Va. 
6 





EARN College or High School diploma at home. 
All subjects. Free brochure. Ohio Christian College. 
1156 Striebel Road, Columbus 13, Ohio 43227. 





EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder. 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association. Box 
24-SD, Olympia, Washington 98501. 





EARN A British diploma in Madionics, Botanic 
medicine, Homoeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School ‘‘Lodge’’, Brantridge Forest, Bal- 
combe, Sussex, England. 





COMPUTER PROGRAMMING-the big opportunity 
career, New recognized correspondence course. No 
maths needed. Free brochure. Canadian Institute of 
Seat & Technology. 263X. Adelaide St. W., 

‘oronto, 





NEW 1969 Housing laws create soaring opportuni- 
ties for Real Estate Brokers, Salespeople, Investors. 
Prepare quickly, easily. GI approved. Free details. 
Weaver School, 3519-A3 Broadway, Kansas City, 
Missouri 64111. 





EXPERT Penmanship complete course $1.00. Fra- 
mar, 9 Disney Dr., Toms River, N.J. 08753 





8D-CHESS rules $2, U.S.-Canada 3D-chess club 
$3/yr. 3D-chess boards plexiglas $20. Box 4277, 
Hampton, Va. 23364 





8 MAN chess new templat rules $2. or complete 60 
pieces $16. to Ca-Nook, Newfield, N.J. 08344, 


TREASURE FINDERS 


ULTRA-Sensitive and powerful metal detectors- 
join the many who are finding buried coins, 
minerals, relics and artifacts. Don’t buy till you 
see our free catalog of new models. Write Jetco, 
Box 132, SD, Huntsville, Texas 77340. 





TREASURE Hunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins. Wits, as- 
sembled models. Transistorized. Weighs 3 pounds, 
$19.95 up. Free catalog, Relco-A88, Box 10839, Hous- 
ton, Texas 77018. 





FIND Buried treasure with new revolutionary 
analytical metal detector. Features push button tun- 
ing, automatic tuning, loudspeaker, negligible ground 
pickup, greatest range. Free catalog. Gardiner Elec- 
ore Dept. 59, 4729 N. 7th Ave., Phoenix, Arizona 

5013. 


“GOLD, SILVER, RELICS! Located with power- 
ful Detectron metal detectors. Free information. 
Terms. Detectron, Dept. 4-SD, Box 243, San Ga- 
briel, Calif. 91778. 


TRAVEL & RESORTS 
————$—_————_————— 
AMERICA by car names best places to eat and 
stay. Scenic routers, parks, historic sights. 170,000 
word book, only $2.50. Harvest House, 301 Hun- 
stock, San Antonio, Texas 78210. HP-20T 








LET the lazy camper help you enjoy camping vaca- 
tions. Send $1 for ‘101 Tips’’ or send for free list of 
12 guides available covering trips, equipment, menus, 
ete. Any camping question personally answered $2. 
pees Camper, SD, Box 85, Winthrop, Mass. 
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“AMERICA BY CAR” tells you what to see and 
where to go in every corner of the U.S. Lists scenic 
roads, important sights, best places to eat and stay. 
This big book—170,000 words, is as large as 3 novels! 
Discover this great country by car, Only $2.50, San- 
ara ree 106 Nancy Ave., Dept. SD1, Dracut, Mass. 
01826. 





EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own_ business with 
Classified Advertising. Only $1.00. Martin. Popular 
La eee Dept. §.D.P., 575 Lexington, New York 
1 5 





“AMERICA by Car’ Names best places to eat and 
stay, Scenic routes, parks, historic sights. This 170,- 
000 word book, only $2.50! Write to: Harvest House, 
19 Overlook Dr., Hilton, New York 14468. 


GOVERNMENT SURPLUS 


JEEPS Typically from $53.90 . ... Trucks from 
$78.40 . . . Airplanes, Typewriters, Boats, Clothing, 
Camping, Sporting, Photographic, Electronics Equip- 
ment. Wide variety, condition. 100,000 Bid bar- 
gains direct from Government Nationwide. Complete 
sales directory and surplus catalog $1.00 (Deductible 
First $10.00 order). Surplus Service, Box 820-SD, 
Holland, Michigan 49423. 


AVIATION 


ROCKET BOOKS. Free catalog. Rocketlab, Dept. 
SD, Box 5636, China Lake, California 93555. 


AUTO SUPPLIES & EQUIP 


SUPER suction car vacuum, powerful, high impact 
polyesterine with attachments, plugs in lighter $7.95, 
James Assoc., 708 Fresno, Plainview, Tex. 79072. 


BATTERIES & GENERATORS 


NEW! 3-in-1 tester. A flashlight complete with 
batteries. A continuity tester & a flexible fiber 
optic inspection light. Ideal for the hobbyist & 
handyman. $4.95 to: The Medallion Co., P.O. Box 
61246, Los Angeles, Calif. 90061. 


FARMS—REAL ESTATE 


. New Summer catalog! Describes and 


City, Mo, 64112. 


PETS—BIRDS, CATS, HAMSTERS, ETC. 


LIVE SEAHORSES, marine specimens aquarium 
supplies, Illustrated catalog 15¢, Marine, Box 248- 
204, Dania, Fla, 33004 


RABBITS—FUR BEARING ANIMALS 


RAISE Rabbits for us on $500 month plan. Free 
details. White’s Rabbitry, Mt. Vernon, Ohio 43050. 


DO-IT-YOURSELF 


WATER!! Drill your own well the easy, economical 
way with amazing new invention. Save 75%. Free 
GE Ee DeepRock Drilling Co., Opelika, Ala. 


HOBBIES AND COLLECTIONS 


OUR First 19 in Space. Photographs of the first 
19 U.S. astronauts on heavy stock. Size: 12 x 18 
inches. 75 cents. Popular Mechanics, Dept. SGW, 
575 Lexington Ave., New York, N.Y. 10022. 


9 


ww 





FOR THE HOME 





PHOTO-EYE light control. Discourage prowlers. 
Be safe. Come home to lighted rooms. Completely 
automatic, on_at dusk, off at dawn. Plug in one or 
more lamps. Resets itself. Only $12.95 plus 60¢ post- 
age and handling. Jack H. Hartnett, Dept, 6A, 4661 
Park Blvd., Oakland, Calif. 94602. 





RADIO, TELEVISION & HAM EQUIPMENT 





T.V. & RADIO TUBES .33¢ ea. Send for free 
catalog. Cornell, 4213 S. University, San Diego, 
Calif. 92105 





HI FI, RECORDS & ELECTRONICS 





PROXIMITY switch. Detects nearness of human 
body! Free information. Claremont Products, Zonair 
Division, 860 Reed, Claremont, Calif. 91711. 





MUSIC & MUSICAL INSTRUMENTS 





SONGS, Poems wanted for publishing, recording 
at our expense! Talent, 17-S Longwood Road, 
Quincy, Mass. 02169 





MAGIC TRICKS, PUZZLES, JOKER 





1000 AMAZING Houdini Tricks, Stunts, Mlusions, 
Magic!! Giant 164 page Catalog!! Unique! Startling! 
Only 25¢ with Free Gift Certificate. House of 1000 
ea Dept. SD69, Ft. Lauderdale, Florida 





DRINKING WATER PURIFIERS 





THE see all water purifier. Write for free folder, 
Nappanee Water Filter Co. 1058 W. Market St. 
Nappanee, Ind. 46550. 





ATHLETIC & BODY BUILDING 





“GIANT ARMS’. Dr. Young’s. D.C. Revolu- 
tionary Discovery. $2 Satisfaction or refund. 
Gaucho. Box 9309-8. Chicago, Ill. 60690 





EMPLOYMENT INFORMATION 





AUSTRALIA—Complete information on _ free 
passage, visa requirements, commodity prices, 
money exchange, where to write for salary rate and 
employment, duties, and much more vital informa- 
tion. Send $1.00 to Australian Information Centre, 
49 Windridge Dr., Markham, Ontario, Canada 





HELP WANTED 





AUSTRALIA Wants you! Government assisted 
passage. Unlimited opportunities. Latest govern- 
ment information and forms $1.00. Austco, Box 
3623-P, Long Beach, California 90803. 





BOOMING AUSTRALIA wants you! Good jobs. 
Adventure. Forms and Australian handbook (1969) 
describing Australian assisted passage, passport- 
visa, advantages, opportunities $1.00. Buckeye, Box 
1032KG, Fairborn, Ohio 45324. 





REMAILING SERVICE 





TEXAS Remails, 25¢ Singles. $3.00 monthly. Box 
27103, Ft. Worth, Texas 76127. 





GIFT SHOPPING 





FREE! Catalogue of gifts, household items and 
information. Send Postcard or letter to Shelly House, 
208 Pitman Ave., Pitman, N.J, 08071. 
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OF INTEREST TO WOMEN 





LADIES be popular. Guaranteed. Fun at parties. 
Tell fortunes like experts, nothing to memorize, All 
on 32 cards by Zolar, $2.98, Maclaren House, 2108 
Woodbourne Ave., Baltimore, Maryland 21214. 





RUBBER STAMPS AND OFFICE SUPPLIES 





RUBBER Stamps, 4 lines $1.00 — each additional 
line 30¢ — script style 3 lines $1.50 each ad- 
ditional line 35¢ — stamp pads 75¢ — state color 
ppd. H. Hinton, 95 3rd. St., Brooklyn, N.Y. 11231 





PROFITABLE OCCUPATIONS 


BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
P. O. Box 2684-SD, Marietta, Georgia 30060. 








MONEY MAKING OPPORTUNITIES 


FREE sample; free catalogs; learn about hundreds 
of money-saving, profit-making tips, sources; facts; 
“Mail order world of opportunities’’ tells how. Rush 
only $1.00 for your complete ppd. copy today: G. L. 
aoe 1622 S. Union, Dept. SD4, Kokomo, Indiana 








15 FABULOUS Magazines packed with opportuni- 
ties $1. (3 for 25¢) Penman, Deerpark, N.Y. 11729. 





HIGHER-Income, Security-and-Power. 256 page- 
book. ‘‘Thinking-Big’’ reveals secrets that make 
men rich, Send $2.00. James Products Co., 1718 
Charlotte Ave., Nashville, Tenn. 37203. 





inquiries, orders, advertising expense, etc. Only 
$1.00. Martin, Popular Mechanics, Dept. S.D.R. 
575 Lexington, New York 10022. 





PERSONAL 


RELAX. Nervous, tense, irritable and on edge? 
Dr. Gutwirth’s 114 page book tells how to relax 
simple exercises. Learn Quickly only $1.00 Amber 
Co., 5911 Fair Oaks Blvd., Carmichael, 95608. 





& 





HORSE players have winning system, complete 
instructions every thing you need to know to be 
winner, Send $3.00 money order only to M. W. 
Nystrom, 1411 Hepner Ave., Los Angeles, Calif. 
90041, Money back guarantee. 


e 





RELAX! Dr. Gutwirth’s 114 page book “‘You Can 
Learn to Relax.’’ Avoid stress, complete relaxation 
quickly! Book #WB-103, $2.00. Pacific Gifts, 801 
Bluebird Canyon Dr., Laguna Beach, Calif. 92651. 





DREAMS learn their mysterious inner meanings 
110 page book ‘‘How to Understand Your Dreams’’ 
Send $2.00. A. Fields, 708 South Peter St., Gar- 
rett, Indiana 46738 





BILLS Paid Without Borrowing—Nohody refused 
up to $18,000.00. Bad Credit No Problem—Not a 
Loan Company. Write for free application In- 
ternation Acceptance, Dept. SDC, 5133 N. Central 
Ave. Phoenix, Arizona 85012 — 711 14th St. NW, 
Washington, D.C. 20005 — 507 Carondelet St., 
New Orleans, La, 70130 





RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! — Free, 
Write: Harvest-SD, Jefferson City, Mo, 65101. 





STAMMER-Stutter-no more. (Dr. Young) Write: 
Gaucho, Box 9309-S. Chicago 60690. 





“PSYCHIC DOMINANCE—Hovw to rule others with 
your thoughts.’’ Full Course—with stirring Exer- 
cises. $3. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-S. Chicago, Ill. 60690. 





WANTED—MISCELLANEOUS 


MERCURY-Gold-silver-platinum for cash. Cirecu- 
lar. Ore assays. W-Terminal, Norwood, Mass. 





Science Digest 











Science Digest for schools 


I would like to suggest that Science 
Digest be made more adaptable for 
use in the schools. Many of our text- 
books, especially in junior high, are 
not well written. The schools could 





TREADMILL for jogging. Large size preferred. New 
or used. Dr. T. C. Peace, Redfield, Iowa. 50233, 
Motor Driven. 


_———_—_————— TT 


MISCELLANEOUS 


———_—_$—_————————— 


FREE trade society membership $15, inquiry $1 
Euales R, Box 11195, Salt Lake City, Utah 
lll. 


ee 


COMPUTER games! Match wits with a computer. 
Now you can play Tic-Tac-Toe and other games 
with this simulated computer in programmed, pic- 
ture book form. Can your family & friends beat a 
computer? 3 different books. Over 100 pages. Only 
$3.98 ppd. (In N.J. add 12¢ tax). Print name, 
address & zip code. Send check to Komputer 
Pastimes Co., Dept. 102, P.O. Box 346, Cherry 
Hiill, New Jersey 08034 





WINEMAKERS-Free catalog and recipes. Kraus, 
Box 451-R, Nevada, Missouri 64772. 





BANK Kit check protector, bank approved check 
book cover, ball point pen and rooler ppd. $1. Lewis 
Sales, P. O. Box 123, Clarendon Hills, Ill. 60514. 





FREE Photostamp—New exciting idea in_photos— 
send for sample and details. Write: P.S., Box 4767 
Panorama City Sta., Calif. 91412. 





SPACE-Pen developed for Nasa. Writes upside- 
down, underwater, over grease. Moneyback guaran- 
eae to Kdmar, 980 Oakmont, Memphis, Tenn. 
38107. 





FREE Catalog! Useful merchandise everyone can 
ee Machin, 7912 W. Panama, Hollywood, Fla, 
33023. 
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use any amount of interesting, scien- 
tifically accurate material. There is a 
great deal of material in the old Di- 
gests that would be invaluable if it 
could be made available. 
Mrs. My Les L. COLGAN 
King Perry, N. Y. 


Back issues of Science Digest have 
been microfilmed and are available 
as supplementary reading for science 
students. Complete information on 
this service to be obtained from: 
University Microfilms Library Serv- 
ices, Xerox Corp., Ann Arbor, Mich. 
48106.—Ed. 


Unearthing another rune 


After reading Mark Roberts’ provoc- 
ative (and provoking) article on 
“Viking” cryptograms, as well as 
your editorial comments, I tremble 
at the thought of a whole new gener- 
ation of rune readers, cryptograph 
finders and theory spinners turned 
loose on us weary pillars of the 
schglarly establishment. No doubt 
we will survive it, though. We skep- 
tics are a hardy lot. 

In the meantime, your readers 
might be interested in two recent 
works on the subject. The first is an 
article published in the spring 1968 
issue of Minnesota History. Copies 
may be obtained from the Minnesota 
Historical Society, St. Paul, Minn. 
55101. The second is a book, The 
Kensington Rune Stone: New Light 
onan Old Riddle. 

Mrs. RHopA R. GILMAN 
Assistant Managing Editor 
Minnesota History 


For a review of The Kensington 
Rune Stone, see page 90.—Ed. 
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Underground fires—future 
volcanoes? 


I read the article “Creeping Fire Un- 
derground” in the September, 1968 
issue of Science Digest. It has me 
puzzled. If the heat of these fires is 
uncontrollable and the pressure 
keeps building up, can this in time 
become a giant volcano? 

WALTER FLESAK 

Philadelphia, Penn. 


While mine fires can generate a heat 
approximately 3,000°F. in the pres- 
ence of sufficient oxygen, fires in 
abandoned mines, such as those dis- 


cussed in the Science Digest article, 
seldom exceed 1,000°F. They are 
generally slow-burning under a low 
oxygen supply due to lack of ade- 
quate ventilation in the mine. The 
Bureau of Mines has no knowledge 
of any fire that produced pressures 
similar to those found in a volcanic 
environment. 


Thomas P. Flynn Jr., 

Acting Chief, 

Division of Environmental 
Activities 

Bureau of Mines 

U.S. Department of the 
Interior 


Don’t change your address 
without notifying us! 


To insure uninterrupted service on your Science Digest 
subscription, please notify us at least six weeks before 


you move. 


1. Attach your address 
label from a recent issue 
in the space provided 
opposite. (If label not 
available, be sure to give 
us your old address, 
including Zip Code) 


ae Print your name and new 
address below (be sure to 
include your Zip Code). 


Name 
New Address 


City 


3. Mail entire notice to: Subscription Service Dept. 


Box No. 654 
New York, N. Y. 10019 





Please Print 
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A TRILLION BITS of information can be stored in the world’s 
largest computer storage device now installed at the Law- 
rence Radiation Laboratory in Livermore, Calif. The needle 
eye above frames more than 2,000 bits of information—enough 
to record the Lord’s Prayer. The data is recorded on high- 
resolution film by a beam of electrons. The mass storage and 
retrieval system was built for the Atomic Energy Commission 
by IBM of San Jose, Calif. Information is recorded in binary 
language for computer processing. 














2001: A 
SPACE 
ODYSSEY by 


Arthur C. Clarke 
Hunting an alien 
“presence’’ in the 
universe, 5 men and a 
computer -gone-psycho- 
tic stumble upon the in- 
credible secret of mankind's 
birth — only to trigger the 

cosmic ‘‘booby-trap’”’ that could 

spell its death. A controversial best-seller by the 
most acclaimed science fiction writer of our era. 


PHOTOGRAPH COURTESY OF MGM FROM THE FILM 2001: 
A SPACE ODYSSEY, A STANLEY KUBRICK PRODUCTION. 


[science FICTION BOOK CLUB 
Dept. 94-SDX, Garden City, N.Y. 11530 












The Science Fiction Book Club invites you to take 






Any 3 books ov °1 


with trial membership 





Including, if you wish, 


2001: A Space 
Odyssey 


best-selling novel and 
award-winning cinema spectacular 






Science Fiction has grown up. 
Have you kept up? 

A new literary genre has come of 
age—your age. Mature. Sophisticated. 
Provocative. And respected. You are in- 
vited to explore it now under an amazing trial 
ofter. Take any 3 volumes on this page (worth up to 
$23.40 in original publishers’ editions) for only $1 with 
membership. = New club selections will be described to 
you in advance each month. Choose from new works of 
fiction—and fact—by such acclaimed authors as Ray Brad- 
bury, Rod Serling, Isaac Asimov, Arthur Clarke, Robert 
Heinlein and others. All volumes are full-length, hard- 
bound—and uncut. Though they sell for as much as $4.95, 
$5.95 and more in their original publishers’ editions, club 
members pay only $1.49 plus shipping. (You may choose 
an optional extra-value selection at a slightly higher 
price.) Your sole obligation is to accept as few as four 
books during the coming year. Cancel any time thereafter. 
Science Fiction Book Club, Garden City, N.Y. 11530. 





Please accept my application for membership and rush me 
| the 3 books whose numbers I have circled below. Bill me only 
$1.00, plus shipping and handling, for all 3. Then, every 
month, send me the Club’s free 
bulletin, ‘‘Things to Come’’, which 
describes coming selections. For 


each book I accept, I will pay only 


Cirele the numbers of 





sag, plus shipping and handling. the 3 books you want. 
unless I take an extra-value selec- 
| tion at a higher price. I need take ed oS Hn 
only four books within the coming 61 618 = =619 610. Three Novels 18. DangerousVi- 619. Asimov’s Mys- 


year and may resign at any time 622 
thereafter. 628 
NO-RISK GUARANTEE: If not 644 
delighted with my introductory 
package, I may return it in 10 
days to cancel membership. 


Print 
| Name 


| Address 





623 627 
632 640 


7 sions. Anthology of teries by Isaac 
by Damon Knight. 33 original stories Asimov. 13 love- 
Dying Man & Nat- ¢€ver before in and-larceny spiced 
ural State—all com- Print by Sturgeon, whodunits of the 
plete. Pub.ed.$3.95 Anderson, others. future — puzzlers 
640. Fantastic V Pub. ed. $6.95 all! Pub. ed. $4.50 
age, by Isaac Act. 600. A Treasury of 603. The Time 
mov. A miniatur- Great Science Fic- Hoppers, R. Silver- 

j izedteamofdoctors om. 2-volume set. berg. Population 
invade a man’s !,000pages.Counts explosion forces 
blood stream. Pub. 25 One book. Pub. thousands to flee 
ed. $3.95 "ed. $5.95 back 500 years. 

| 632. Chocky by Pub. ed. $3.95 

622. The Founda- John Wyndham. 644. October the 

tion Trilogy, by ‘Alien powers “‘pos- First is Too ‘Late, 





Isaac Asimov. The sess” sinall boy in by Fred H 
ends of the galaxy shocker from au- Sdlar beams oe 
| reverttobarbarism. thor of “Day of the havoc with time on 


Zip Pub. ed. $10.50 Triffids”. earth. Pub. ed. $3.95 





| City State. 





| «2. Last Starship 628. From The 606. Killer 
From Earth by Twilight Zone by by Kate Wilhelm. 
John Boyd. Young Rod Serling. 14 A scientist in the 
lovers flee loveless spine-tingling sto- 23rd century devel- 
society ruled by fies that breach the ops a robot with a 


22-S79 


If under 18, parent must sign here. (Offer good in U.S.A. only) j computer “god”. gapbetweenscience jaser eye. Pub. ed. 


Pub. ed. $4.95. and superstition. $3.95 





